COAL 


LONDON  :    I'ttlSTED    BT 

ei-OTTI8WOOUK    AND    CO.,    NKW-lfTKKKT    SQUAXI 

ASD     t-ABLIASlK.NT    HTRKKT 


ON  COAL 

AT    HOME    AND   ABROAD 


WITH    RELATION    TO 


CONSUMPTION,     COST,     DEMAND,     AND     SUPPLY 


AND    OTHER    INQUIRIES    OF    PRESENT    INTEREST 


THREg    ARTtCLES    CONTRIBUTED    TO    THE    EDINBURGH    REVIEW 


lit^  an  ILpptnbic 


J.   R.   LEIFCHILD,    M.A. 

AirmoB  OP   'OUR  coal  axd  00s  coai/-pttb;    thb  pbopijk  in  tbkm,  axd  trb 

•CBDM     ABOCSp     TBU';     '  COKTWAIX,    ITS    MDOS    AXD    MCTKBS,    WITH 

ancrcBm  ov  scbizbt  ' ;  *  thk  uiohkb  waasavt  or  nature 

TIRWRO  IN  THB  UGBT  OF  MODBBN  BCOWCB,  AND  AS 
AN  AID  TO  ADTANCKO  CHRIBnAN  PHIU)eOPHT ' 


. LONDON 
LONGMANS,     GREEN,     AND     CO. 
1873 


TH 

L53 


PREFACE 


The  Publishers  having  determined  to  republish  my 
recent  Article  on  the  Consumption  and  Cost  of  Coal 
as  it  appears  in  the  current  number  of  the  Edinburgh 
Review,  I  have  thought  it  advisable  to  add  two  Articles 
upon  other  aspects  of  Coal  and  Coal  Mining,  which  had 
previously  appeared  in  the  same  Review. 

The  second  Article,  which  appeared  in  January,  1860, 
though  nominally  a  review  of  the  late  Professor  Rogers' 
work  upon  the  Coal  Fields  of  America,  contains  much 
general  information  upon  the  mineral  fuel  itself;  and  the 
third  Article,  which  appeared  in  April,  1867,  although 
specially  devoted  to  the  consideration  of  Fatal  Accidents 
in  Coal  IVIines,  nevertheless  includes  many  details  of 
Coal  Mining,  particularly  as  it  is  carried  on  in  the  great 
North  of  England  Coal  Pits,  which  will  help  to  acquaint 
the  reader  with  certain  conditions  of  mining  exercising 
a  considerable  influence  upon  the  extraction  and  cost  of 
coal. 

I  have  not  thought  it  desirable  to  alter  either  the 
second  or  third  Article,  and  have  only  added  three  notes. 

I  have  written  an  Ap[>endix,  in  expansion  of  one  or 
two  topics  briefly  treated  in  the  first  Article,  and  with 
a    view   to   put    the   reader  in  possession  of  the  latest 
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information  and  figures  respecting  special  matters  of 
enquiry.  The  evidence  very  recently  given  before  the 
Committee  of  the  House  of  Commons,  now  sitting, 
remarkably  corroborates  the  main  positions  and  statistics 
advanced  in  my  Article  upon  the  Consumption  and  Cost 
of  Coal;  and  some  portions  of  this  evidence  which 
throw  fuller  light  upon  interesting  topics  are  added  in 
a  condensed  form. 

I  likewise  venture  upon  a  forecast  as  to  the  future 
cost  and  supply  of  coal  to  ourselves,  which  will  doubtless 
interest  the  general  public,  whose  attention  has  lately 
been  so  anxiously  directed  to  this  important  subject. 

J.  R.  L. 

London :  May  1873. 
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COAL 
AT   HOME    AND   ABROAD. 


I. 

CONSUMPTION  AND  COST  OF  COAL.^ 

The  winter  through  which  wc  have  just  passed  will  long 
be  memorable  for  the  high  price  of  coal,  and  the  priva- 
tions which  this  cost  has  inflicted  on  the  poor  and  the 
lower  middle  classes ;  nor  have  any,  excepting  the  rich, 
been  insensible  to  the  inconvenience  arising  from  this 
cause.  AVith  the  poor,  indeed,  it  has  been  a  matter  of 
health  or  disease,  of  life  or  death,  and  only  those  who 
have  habitually  visited  them  are  really  aware  of  what 
they  have  suffered,  and  only  in  a  less  degree,  are  still 
continuing  to  suffer,  from  the  lack  of  fuel.  The  com- 
monest topic  of  conversation  has  been  this,  and  the  daily 
enquiries  on  all  sides  were,  *  What  has  occasioned  this 
immensely  increased  cost ;  how  long  is  it  likely  to  cbn- 

'  I.  Repwt  of  (he  Commissioners  appointed  to  inquire  into  the  several 
Matters  rdating  to  Coal  in  the  United  Kingdom.     3  vols.     1871. 

II.  Mmeral  Statistics  of  the  United  Kitufdom  of  Great  Britain  and  Ireland 
for  the  Year  1871-    By  Robert  Hunt,  F.R.S.,  Keeper  of  Mining  Recoids, 

1872. 

III.  Industrial  Partnership,  a  Remedufor  Strikes  and  Locks-out.  A  Lec- 
ture delivered  at  Sheffield,  March  9,  1870,  by  Archibald  Briggs.  (Re- 
printed.)    1871. 
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tinue  ?  who  profits  by  it  to  the  greatest  extent  ?  and  what 
have  been  and  what  will  be  the  consequences  in  trade  and 
commerce,  as  well  as  in  household  expenditure  ? '  These 
are  the  enquiries  which  we  propose  to  ourselves,  and  hope 
to  answer,  as  far  as  the  complexity  of  the  whole  subject 
will  enable  us  to  do  so  in  one  article  ;  and  we  shall  con- 
clude by  suggesting  some  issues  of  the  gravest  national 
importance,  unless  remedies  be  discovered  and  adopted 
for  our  present  evils. 

The  cause,  or  rather  the  causes,  of  the  present  cost  of 
coal  are  several,  and  require  to  be  distinguished  one  from 
another.  There  is  a  general,  long-prevailing,  and  in 
some  respects  a  happy  cause  for  the  increased  cost — 
namely,  the  rapid  general  extension  of  our  national  in- 
dustries; the  return  of  prosperity  after  a  weary  interval 
of  depression ;  and  a  remarkable  revival  of  some  particular 
industries  which  require  a  large  supply  of  coal.  So  far, 
a  great  demand  for  coal  is  not  a  subject  for  lamentation, 
but  for  congratulation ;  that  is,  the  nation  benefits  at  the 
expense  and  to  the  inconvenience  of  numerous  individuals 
composing  it. 

This  fact  is  strikingly  illustrated  by  the  late  very 
vigorous  vitality  of  the  iron  manufacture  and  iron  trade, 
which  is  mainly  dependent  upon  the  supply  of  appropriate 
coal.  Ever  since  the  invention  of  the  puddling  process 
the  foundation  of  iron-making  has  been  coal.  Given  a 
good  supply  of  coal  of  a  suitable  quality,  and  almost  any 
kind  of  iron  can  be  made  of  marketable  value  by  working 
and  re-working  it.  Hence  the  quality  of  iron  ore  has 
become  subordinate  to  the  abundance  of  coal,  and  the 
great  centres  of  the  iron  manufacture  were  naturally  fixed 
on  such  coal  fields  as  yielded  the  best  and  most  ready 
mineral  fuel.  Yorkshire,  Staffordshire,  South  Wales, 
Durham,  and  Nortlmmberland  have  become  tlie  centres 
of  iron  because  they  are  by  nature  the  centres  of  coal. 
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It  is  popularly  supposed  that  the  excellence  of  iron 
depends  on  that  of  the  ore,  but  in  truth  it  is  more  directly 
dependent  upon  the  coal ;  for  the  amount  of  work  put 
into  the  iron  is  equivalent  to  the  quantity  of  fuel  burnt  in 
producing  and  re-working  it.  In  Staffordshire  about 
24  cwt.  of  coal  (long  weight,  or  120  lbs.  to  the  cwt.)  are 
consumed  in  producing  from  pig-iron  one  ton  of  puddled 
iron,  the  rate  of  consumption  being  about  four  pounds 
per  minute,  or  240  lbs.  per  hour ;  but  in  respect  to  the 
superior  iron,  with  the  most  economical  mode  of  working 
in  the  present  practice  of  Staffordshire,  the  making  of 
bars  marked  as  '  best,  best,  best,'  corresponds  to  a  con- 
sumption of  five  tons  of  coal  per  ton  of  iron  made  from 
the  forge  pigs,  which  themselves  require  about  two  tons 
of  coal  for  their  production.  None  of  these  quantities, 
however,  are  permanent  by  necessity.*  Great  improve- 
ments may,  and  we  earnestly  hope  will,  be  realised.  One 
should  be  instanced.  Bessemer's  process  has  saved  us 
half  a  million  of  tons  of  coal  in  converting  150,000  tons 
of  steel  in  one  year,'  and  it  is  said  that  a  recent  invention 

'  A  great  saving  in  the  coke  and  coal  used  in  iron-making  has  been 
gradually  effected  of  late  years.  We  gather  from  Mushet  that  5  tons  of 
coal  were  necessary  for  a  ton  of  pig-iron  in  1810  in  Staffordshire,  and  much 
more  previously  in  the  same  country.  In  Mushet's  time  nearly  4  tons  of 
coke  were  needed  to  produce  a  ton  of  pig-iron  ;  the  latest  information  we 
have  shows  that  at  Witton  Park,  23  cwts.  of  coke  are  required  for  each  ton 
of  forge  pig-iron. 

*  It  is  estimated  that  in  one  year,  1869,  the  consumption  of  coal  for  the 
make  of  pig-iron  was  16,337,271  tons,  and  the  coal  used  in  the  conversion 
of  this  pig-iron  into  malleable  iron  was  15,859,335  tons.  The  total  coal 
used,  therefore,  in  our  iron  manufacture  in  1869  were  32,207,706  tons. 
The  pig-iron  produce  in  Great  Britain  during  1871  exceeded  six  and  a  half 
millions  of  tons — viz.,  6,627,179  tons — and  then  the  value  of  this  produc- 
tion at  the  place  where  it  was  made  was  16,667,947/.  No  doubt  the  iron 
produce  of  1872  was  much  in  excess  of  that  of  1871,  so  that  we  may  safely 
assume  that  at  least  7,000,000  of  tons  of  pig-iron  were  produced  in  Great 
Britain,  and  probably  considerably  more.  Proportionately  additional  coal 
was   consumed  in  obtaining  this  amount,  and  proportionately  more  in 

B  2 
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of  Dr.  Siemen's  for  making  steel  will  be  equally  effective 
in  point  of  economy. 

-  The  above  refers  only  to  one  branch,  though  that  is 
the  principal  branch,  of  our  metallurgy.  If  we  look  to 
others  we  find  similar  results.  In  all  sorts  of  copper- 
smelting,  to  take  another  principal  branch,  it  is  calculated 
that  upon  all  kinds  of  ore  the  consumption  of  coal  is  not 
less  than  eighteen  tons  for  every  ton  of  copper  produced. 
In  1859  Dr.  Percy  stated  that  in  certain  works  from  13 
to  18  tons  of  coal  (which  then  cost  5s,  per  ton)  were  re- 
quired to  make  one  ton  of  copper,  and  that  about  half  of 
this  quantity  was  consumed  in  the  first  and  second  opera- 
tions of  calcining  and  smelting.  Hence  copper  works 
must  be  the  first  to  suffer  from  an  extraordinary  rise  in 
the  price  of  fuel,  which  forms  the  largest  item  of  their 
expenditure.  Dr.  Percy  estimates  that  in  works  such  as 
he  supposes  there  would  be  an  annual  consumption  of 
about  20,000  tons  of  coal,  or  for  every  ton  of  copper 
made  from  a  mixture  of  ores  yielding  ten  per  cent,  of 

preparing  the  copper,  tin,  lead,  silver,  and  zinc  which  hare  to  be  added  to 
the  iron  to  arrive  at  the  total  of  the  make  of  metals  during  any  year.  In 
the  same  year  (1871)  there  were  6,841  puddling  furnaces  at  work  in  the 
kingdom.  What,  therefore,  must  have  been  the  annual  burning  of  coal  {(x 
nearly  7,000  puddling  furnaces,  besides  that  for  the  forging  of  pig-iron, 
and  for  all  the  additional  metallic  productions  simultaneously  wrought ; 
and  what  will  it  continue  to  be  every  successive  year?  There  is,  indeed, 
some  ground  for  hope  of  a  small  reduction  in  this  particular  demand  by  the 
introduction  of  mechanical  methods  of  puddling  iron.  Bank's  (American) 
Furnace  has  been  much  vaunted,  and  three  large  iron-works  hare  arranged 
to  introduce  it  in  England;  one  of  these  indeed  has  already  found  it  to 
work  satisfactorily.  We  observe  that  a  Belgian  Commission  of  Iron 
Manufacturers  have  discussed  and  reported  very  favourably  upon  tiie  merits 
of  this  invention,  and  have  visited  Middlesborough  for  the  purpose  of  test- 
ing its  applicableness  in  Belgium.  The  Report  of  this  Commission  is  very 
interesting  to  iron-workers,  but  we  here  only  notice  th»  question  of  the 
saving  of  fuel  by  using  it  Tho  saving  is  not  considerable,  and  the  Report 
says,  '  tho  consumption  (of  coal)  ought  not  to  be  greater  in  Dank's  Furnace 
than  in  others ; '  in  fact  the  consumption  during  twenty-four  hours  repre- 
sented very  nearly  the  consumption  of  an  ordinary  furnace  with  forced  air. 
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copper,  1 8  tons  of  coal.  Following  out  such  elements  of 
a  general  estimate,  it  was  found  in  1869  that  149,238  tons 
of  coal  were  used  in '  the  entire  smeltings  of  copper  ores 
in  Britain.  Very  large  quantities  of  copper  ores  and 
regulus  are  brought  to  Swansea  to  be  smelted  from  Chili, 
from  the  Cape,  from  Portugal  and  elsewhere,  because  it 
has  hitherto  cost  less  to  bring  the  ore  to  the  coal  than  to 
send  the  coal  to  the  ore. 

In  like  manner  we  may  pursue  our  enquiry  into  the 
consumption  of  coal  for  the  reduction  of  all  of  the  metallic 
ores  raised  by  us  or  sent  here.  Keepinuj  to  the  year 
1869,  and  adverting  to  lead,  it  was  estimated  that  iu 
smelting  and  desilvcrising  the  966,868  tons  of  lead  ore 
then  raised,  about  145,299  tons  of  coal  were  burnt,  and 
that  for  the  ten  preceding  years  the  average  annual  con- 
sumption of  coal  for  such  work  of  all  kinds  must  have 
been  141,694  tons.  If  the  lead  ore  imported  by  us  in 
1869  be  added,  the  estimate  of  coal  consumed  must  be 
raised  to  177,577  tons.  Of  zinc,  it  may  be  added,  that 
if  we  include  the  large  imports  of  that  metal,  our  zinc 
smelters  used,  for  the  whole  reduction  of  the  zinc  in  the 
same  year,  as  much  as  231,176  tons  of  coal. 

The  whole  matter,  then,  resolves  itself  into  a  question 
of  mineral  instead  of  monetary  capital  and  issue.  We 
have  a  natural  bank  of  bituminous  or  carbonaceous  fuel, 
and  the  capital  in  that  bank  is  a  fixed  quantity,  while  at 
the  same  time  we  have  a  manufacturing  demand  upon 
this  natural  bank  which,  in  such  times  as  the  recent  and 
the  present,  has  amounted  to  a  run.  The  whole  nation, 
indeed,  is  running  upon  its  natural  bank,  and  in  nature 
as  well  as  in  commerce  the  results  are  the  same,  with  this 
diflference,  that  the  natural  has  not,  like  the  national  bank, 
any  artificial  system  of  adjustment.  It  has  no  prudential 
reserves,  no  raising  of  the  rate  of  discount,  except  what 
manifests  itself  in   the  augmented  cost  of  production. 
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This  is  in  fact  the  correlative  of  the  Bank  of  England's 
variations  of  the  rate  of  discount.  In  the  deep  subter- 
raneous cellars  of  our  bank  of  coal  there  is  so  much  bitu- 
minous bullion,  and  no  more ;  it  cannot  be  added  to,  but 
can  only  be  subtracted  from ;  there  is  no  influx,  but  only 
efflux  ;  therefore,  if  you  draw  too  much  by  a  sudden  and 
simultaneous  rush  upon  it,  the  pits'  mouths  are  like  the 
bank-doors — they  must  be  closed  for  a  time,  or  at  least 
the  price  of  the  supply  will  be  raised. 

We  must  be  prepared  to  follow  out  this  leading  truth 
into  all  the  departments  of  trade  and  manufacture,  and  to 
find  that  the  coal  famine,  as  it  has  been  expressively 
called,  has  been  caused  by  a  strong  demand  for  coal  in  all 
directions.  Every  householder  and  every  manufacturer 
has  presented  his  demand,  and  all  of  these  cannot  be  met. 
The  bituminous  bank  cannot  raise  its  rate  of  production, 
but  it  can  raise  the  cost  of  extraction,  and  does  raise  it  to 
the  dismay  and  disaster  of  all — even  the  comparatively 
rich.  Everywhere  gloom  exists,  and  very  gloomy  appre- 
hensions prevail  as  to  what  is  to  come.'  Iron  has  not 
only  of  late  advanced  very  greatly,  but  it  is  still  rapidly 
advancing.  Look  at  an  ironmaker's  circular,  and  you 
will  read  the  same  kind  of  intelligence  as  this,  dated 
February  14  ult.,  from  the  representative  of  the  great 
firm,  in  the  following  words : — *  I  beg  to  inform  you  that 
the  price  of  Earl  Dudley's  iron  this  day  has  been  advanced 
1/.  per  ton.'      Of  course  other   firms   will   follow   their 

*  The  intelligence  received  from  many  quarters  informs  us  of  the  partial 
or  total  doee  of  several  iron-works.  How  can  they  be  kept  in  operation 
when  the  cost  of  smelting  the  ore,  owing  to  the  cost  of  coal,  exceeds  the 
profit  derivable  from  the  process?  It  is  impossible  to  work  at  a  lo««,  and 
the  question  is  will  that  loss  be  realised.  The  price  of  iron  may  be 
raised  to  a  point  at  which  foreign  consumers  cannot  take  it ;  and  when  it 
cannot  lie  sold  to  advantage,  the  principal  part  of  this  manufocture  will  be 
at  an  end  in  our  country.  (See  our  note  at  the  close  of  this  article,  on 
American  diminished  demands.) 


CONSUMPTION  A^^)  COST   OF  COAL.  7 

leader.  Bars  are  dearer  than  they  were  a  year  ago  by 
2/.,  and  yet  the  1^/.  of  the  preceding  February  became 
16/.  in  July  of  last  year.  Advances  up  to  March  14  of 
this  year  have  raised  the  best  marked  bars  of  Staffordshire 
throughout  to  15/.  and  16/.  per  ton.  Nor  are  these  ad- 
vances quite  the  largest  in  ironnmaking ;  for  in  another 
description  of  the  made  metal  the  advance  has  been  40*. 
within  five  weeks ;  if  the  advance  within  five  weeks  be 
40».,  what  will  it  be  in  five  months  ?  Moreover,  during 
the  five  months  including  and  following  after  February, 
the  demand  is  always  the  most  urgent. 

Already  the  consequence  of  the  increased  price  of  iron 
has  told  severely  upon  all  undertakings  largely  requiring 
it.  Our  railways  have  suffered  greatly,  and  the  directors 
of  all  of  them  complained  loudly  at  their  last  half-yearly 
meetings  of  this,  the  principal  cause  of  diminished  divi- 
dends. The  recent  report  of  the  London  and  South- 
western Railway,  while  it  gives  a  very  favourable 
account  of  this  company's  affairs,  mentions  that  the  in- 
creased price  of  coal,  from  15s.  3</.  a  ton  in  1871  to 
22s.  lOd.  at  present,  has,  in  their  requirements  for  loco- 
motives and  traffic  purposes,  cost  no  less  than  22,000/.  in 
the  accounts  for  the  half-year.  In  the  last  statement  of 
the  North  Staffordshire  Railway  Company  we  read,  that 
whereas  the  coal  for  their  locomotives  had  previously  cost 
them  from  8*.  to  lOs.  per  ton  (they  drawing  it  from  their 
own  coal  field),  coal  has  recently  cost  them  from  18*.  to 
20*.,  and  is  still  advancing.  Colonial  Railways  have 
suffered  like  our  own.  The  Great  Indian  Peninsular 
Railway  in  1867  paid  51*.  per  ton  for  coal;  for  coke,  62*. 
a  ton ;  and  for  patent  fuel,  54*.  a  ton.  Nor  are  these  the 
highest  figures.  The  Madras  Lines  of  Railway,  as  well 
as  the  Railway  Companies  in  Western  India  generally, 
are  dependent  for  coal  upon  England  and  share  in  its  sur- 
charges for  their  fuel.     Next  to  iron,  gas-works  probably 
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consume  one-ninth  of  all  the  coal  raised,  and  their  con- 
sumption is  in  direct  proportion  to  population  and  pros- 
perity. Every  addition  to  the  habitations  of  the  metro- 
polis and  large  provincial  cities  and  towns,  must  be  ac- 
companied with  gaslighting  in  streets  and  largely  in 
houses.  Gasometers  appear  in  all  directions,  and  gas 
companies  will  abound  and  thrive,  until  they  also  feel  the 
cost  of  coal,  and  endeavour  to  raise  the  price  of  gas,  from 
doing  which  many  of  them  are  by  their  Acts  of  Parlia- 
ment restricted;  but  ultimately  they  must  follow  the 
general  and  imperious  law  of  higher  prices  or  smaller 
profits  to  their  shareholders. 

Our  cotton  manufactures  require  every  year  at  least 
two  and  a  half  millions  of  tons  of  coal,  and  our  woollen 
and  worsted  manufactures  about  one  million  and  a 
quarter.  In  all  the  manufactures  of  textile  fabrics,  the 
disadvantage  of  a  rise  of  price  has  been  similar  if  not 
equal  in  amount.  Manufacturers  have  declared  that  the 
high  price  of  coal  has  been  to  them  equivalent  to  an  in- 
crease of  from  one  halfpenny  to  one  penny  halfpenny  in 
every  pound  of  cotton.  Curiously  too,  in  the  Stafford- 
shire Potteries  situated  in  one  coal  field,  it  has  lately  been 
found  desirable  to  import  coals  from  another. 

In  whatever  direction  we  look,  nothing  can  at  present 
be  discerned  but  a  constantly  augmenting  demand  upon 
our  coal  fields.  Steam  power  now  makes  a  very  large 
demand  upon  the  extraction  of  coal,  and  we  may  warrant- 
ably  compute  it  at  between  twenty-five  and  twenty-six 
millions  of  tons  every  year  for  the  United  Kingdom. 
When  we  add  steam  navigation  to  this,  we  can  scarcely 
be  in  excess  if  we  give  in  round  numbers  the  large 
amount  of  thirty  millions  of  tons  of  coal  as  the  total 
annual  requisite  for  all  steam  purposes  in  manufactures 
and  navigation.  Extended  st«am  navigation,  steam 
machinery,   steam  power  appearing  in  numerous  new 
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modes ;  heating,  lighting,  cooking,  the  fashioning  of  most 
articles  of  luxury  as  well  as  of  necessity,  all  depend  upon 
coal  as  the  prime  moti^•e  power. 

In  addition  to  the  reasons  for  a  rise  already  stated, 
another  strongly  operative  cause  is  the  immense  and 
rapid  increase  ot"  population.  It  has  been  computed  that 
for  every  additional  person  born  an  additional  ton  of  coal 
is  required.  We  take  this  as  an  element  of  average,  but 
if  we  examine  the  total  quantities  of  coal  annually  raised 
in  Great  Britain  from  1855  to  1870,  we  shall  see  that  by 
a  table  which  the  Commissioners  give  (vol.  iii.  p.  178), 
the  consumption  of  coal  in  relation  to  each  head  of  the 
population  ranges  from  two  to  three  tons.  This  of  course 
is  a  fallacious  view,  since  the  demand  for  manufactures 
and  metallurgy  is  included  in  the  calculation.  Since, 
however,  the  domestic  consumption  of  coal  in  1869  was 
estimated  at  18,481,572  tons  out  of  the  total  extraction 
of  107,427,557  tons,  we  may  assume  the  domestic  con- 
sumption at  present  to  amount  in  round  numbers  to 
twenty  millions  of  tons  ;  hence,  too,  we  may  fairly  assume 
that  an  increased  supply  of  at  least  one  million  tons  is 
required  every  five  years  from  the  mere  increase  of  popu- 
lation. The  effect  of  this  increase  in  the  metropolis  and 
its  immediate  suburbs  is  obvious.  In  every  six  minutes  a 
child  is  born  in  London  and  its  boundaries ;  hence  in  every 
six  minutes  an  additional  ton  of  coal  is  required,  although 
there  is  a  partial  compensation  by  simultaneous  deaths. 
The  increase  of  London  during  the  ten  years  from  1851 
to  1861  showed  that  the  population  will  double  itself  in 
forty  years.  London  in  sixty  years  of  the  present  cen- 
tury has  trebled  its  inhabitants.  At  the  rate  of  doubling 
them  in  forty  years,  the  number  of  inhabitants  in  London 
in  the  year  1901  may  rise  to  5,700,000  human  beings. 
Some  Londoners  who  read  these  pages  may  live  to  hear 
that  there  are  six  millions   of  fellow-creatures   around 
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them,  each  one  of  whom  may  need  a  ton  of  coals.  If 
the  existing  three  and  a  half  millions  cannot  obtain  coals 
enough  at  a  moderate  cost,  what  will  be  the  case  of  their 
successors,  and,  indeed,  their  future  metropolitan  contem- 
poraries ?  Add  to  this  the  entire  future  population  of 
the  United  Kingdom,  and  the  anticipation  becomes 
appalling.  Making  all  due  abatement  for  the  uncer- 
tainty of  statistical  facts  and  deductions,  appalling  is  not 
too  strong  a  term  to  apply  to  even  a  cautious  anticipa- 
tion. Conceive  six  or  ten  millions  of  Londoners  and 
Suburbans  making  the  same  run  upon  the  national  bitu- 
minous bank  as  we  are  now  making — for  mineral  fuel  in 
domestic  heating  and  cooking,  for  street  and  house  gas, 
and  for  various  manufacturing  purposes,  while  the  same 
or  similar  restrictions  of  supply  prevail — conceive  that 
this  issue  may  be  realised,  and  then  who  will  predict  the 
result  ?  Coal  has  become  as  necessary  to  social  life  as 
food  is  to  man.  But  if  population  really  increased,  as 
Mr.  Malthus  supposed,  in  a  geometrical  ratio,  whilst  the 
deposit  of  coal  is  not  capable  of  any  increase  at  all,  it  is 
evident  that  at  no  very  distant  period,  it  would  be  im- 
possible to  obtain  coal  enough  for  all  the  wants  of  society 
— at  least  in  this  island. 

From  the  continual  operation  of  these  combined  causes 
the  reader  will  be  prepared  to  credit  the  astonishing 
progress  of  coal  extraction  in  the  last  few  years.  If  we 
begin  Avith  the  sixty-five  millions  of  tons  extracted  in 
1857,  and  pass  to  the  seventy-two  (nearly)  millions  of 
tons  extracted  in  the  year  1859,  thence  proceeding  to 
the  ninety-eight  millions  of  tons  in  1865,  we  may  advance 
at  once  to  the  one  hundred  and  seventeen  millions  of 
tons  raised  in  1871  (the  latest  authentic  return).'     It  is 

'  Soe  Appendix,  on  the  Output  of  Coal  in  the  year  1872,  where  it  is 
shown  that  the  total  output  for  the  United  Kim^dom  in  that  year  vas 
123,546,758  tons.  This  fact  was  unknoMm  at  the  time  the  article  mw 
written. 
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therefore  manifest  that  we  have  increased  our  coal  extrac- 
tion by  about  fifty-two-millions  of  tons  in  fifteen  years, 
and  that  the  increased  extraction  during  that  period 
approximates  to  the  total  annual  extraction  of  the  first 
year.  Furthermore,  it  seems  highly  probable  that  under 
present  causes  our  total  coal  extraction  will  in  five  years 
hence  be  at  least  one  hundred  and  thirty  millions  of  tons 
for  the  year,  in  which  case  the  entire  coal  production  of 
Britain  will  have  doubled  itself  within  twenty  years.  It 
was  said  in  1865  that  the  rate  of  growth  in  that  period 
in  the  aggregate  annual  consumption  of  coal,  reckoning 
each  annual  percentage  on  the  previous  year's  consump- 
tion, amounted  to  three  and  a  half  per  cent,  per  annum.' 
For  many  years  the  consumption  of  coal  has  really  been 
increasing  at  the  rate  of  about  four  per  cent,  per  annum, 
computed  in  the  manner  of  compound  interest ;  so  that 
in  eighteen  years  our  present  consumption  would  be 
doubled,  and  in  thirty-six  years  would  be  quadrupled, 
while  in  fifty-four  years  it  would  be  eight  times  more 
than  it  now  is.  Be  this  as  it  may,  as  to  its  entire  truth, 
the  probability  previously  mentioned  is  exceedingly  strong, 
viz.,  that  if  prices  remained  the  same  the  present  con- 
sumption Avould  again  double  itself  in  the  next  twenty 
years ;  and  this  startling  conclusion  prompts  us  to  ask — 
whence  are  we  to  derive,  and  at  what  charges  can  we 
deliver,  the  amazing  amount  of  two  hundred  and  thirty- 
four  million  tons  of  coal  in  one  year?  A  year  or  two, 
more  or  less,  before  such  a  total  extraction  is  realised  is 
of  little  moment,  for  we  are  now  in  the  midst  and  under 
the  pressure  of  the  consequences,  and  we  have  at  best 
but   a  brief  space   of  time   left  us   in  which   we   can 

'  So  stated  by  Mr.  Jcrons  in  his  work  *  On  the  Coal  Question,'  in  which 
he  anticipated  that  in  1871  the  consumption  would  amount  to  nearly 
118,000,000  of  tons.  This  is  a  very  close  approximation  to  Mr.  Hunt's 
official  return  of  117,362,028  tons  in  1871. 


12  COAL   AT   HOME   AND   ABROAD. 

endeavour  to  diminish  their  severity,  or  to  defer  their 
aggravation.  If  we  cannot  succeed  in  so  doing,  no  light 
calamity  is  impending  over  us  of  the  present  generation, 
and  a  much  heavier  calamity  upon  our  successors  in  this 
country,  and  perhaps  in  other  countries.  If  the  Bank  of 
England  were  to  break,  the  whole  world  would  feel  the 
monetary  shock  :  and  if  the  bank  of  British  coal  should 
fail,  or  approach  to  failure,  it  is  certain  that  while  many 
of  our  envious  neighbours  and  remote  competitors  would 
rejoice,  they  themselves,  with  others,  would  participate 
in  the  evil  effects  of  such  a  failure.  A  bankruptcy  of 
British  coal  would  shake  the  prosperity  of  all  civilised 
Europe,  as  we  shall  now  show  that  several  other  countries 
depend  upon  us  for  the  coal  we  raise  and  they  import.* 

Not  only  are  we  called  upon  to  meet  the  wants  of  our 
own  busy  land,  but  several  countries  have  made  consider- 
able calls  upon  our  coal  resources,  and  are  continually 
increasing  their  demands,  insomuch  that  our  present 
exports  of  coal  are  nearly  four  times  as  large  as  they 
were  twenty  years  ago. 

France  is  the  largest  foreign  consumer  of  our  coal, 
and  the  gradual  growth  of  the  exports  to  that  country  is 
truly  remarkable.  In  1812  we  gave  France  a  very  small 
quantity  of  coal.  In  1822,  however,  we  sent  there 
31,000  tons;  in  1832  we  exported  as  much  as  37,000 
tons  ;  and  in  1842  no  less  than  490,000  tons.  Advancing 
to  1852,  the  birth  year  of  the  Second  Empire,  France 
obtained  from  us  652,000  tons.     In  1862  it  was  found 

'  Wero  oiir  spaco  ample  we  should  enter  into  the  consideration  of  possible 
retarding  elements  of  demand.  Mr.  Price  Williams'  elaborate  table  may  be 
consulted  in  the  Commissioners'  Report  (vol.  i.  p.  xvi.).  It  is  constructed 
upon  the  basis  of  ratios  diminishing  according  to  certain  views  of  his  own. 
According  to  this  table  the  annual  consumption  of  coal  at  the  end  of  another 
100  years  would  be  274,000,000  of  tons;  and  further,  the  total  estimated 
quantity  of  coal  available  for  use  would  be  exhausted  by  consumption  in 
860  years. 
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that  the  growth  of  manufacturing  industry  was  so  con- 
siderable that  it  had  enlarged  the  coal  demand  of  France 
upon  us  to  1,306,255  tons;  while,  in  1872,  it  rose  to 
2,191,340  tons.  Thus  steadily  have  our  exports  of  coal 
to  France  grown  from  a  few  to  many  thousands  of  tons, 
and  then  to  millions,  so  that  the  total  increase  in  the  fifty 
years,  from  1822  to  1872,  has  beei)  2,160,235  tons.  We 
find  that  the  present  total  annual  extraction  of  coal  in 
France  itself  may  be  estimated  at  14,000,000  tons,  and 
therefore  it  appears  that  we  send  to  it  more  than  one- 
seventh  of  its  own  coal  produce.  In  fact  most  of  the 
same  causes  have  there  effected  an  increased  consumption 
of  coal  as  in  Great  Britain.  Augmented  steam  power 
has  led  to  augmented  consumption  of  steam  coal ;  and 
as  the  French  have  in  all  likelihood  doubled  their  railway 
mileage  since  1853,  so  more  coal  has  been  wanted  for 
locomotives.  In  nearly  all  the  manufactures  and  trades  in 
which  we  have  prospered  they  have  prospered  in  the 
same  proportion,  and  coal  has  become  as  essential  to 
them  as  to  us.  They  also  have  wonderfully  increased 
their  own  coal  extraction,  so  that  they  can  compare  their 
present  annual  14,000,000  tons  with  a  mere  extraction  of 
770,000  tons  in  1813;  and  they  also  will  continually 
raise  more  coal  themselves,  and  want  more  of  our  coal 
from  us.  They  now  take  about  one-sixth  of  the  total 
shipped  by  us  in  exportation. 

Of  Germany,  with  some  differences  of  detail,  nearly 
the  same  might  be  said.  That  country  does  not  take 
quite  as  much  coal  as  France,  but  it  also  will  be  con- 
tinually helping  to  drain  us.  South  America  took  one 
million  of  tons,  and  Russia  three  quarters  of  a  million  of 
tons  of  coal  in  1872.  The  total  amount  of  coal  shipped 
by  us  last  year  to  foreign  countries  was  12,092,000  tons, 
showing  an  increase  of  302,027  tons  over  the  shipments 
of  the  previous  year ;  and  every  year  our  exports  have 
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been  increasing,  although  it  was  thought  in  1869  that  we 
had  surely  arrived  at  a  maximum  when  we  shipped 
nearly  ten  and  a  half  millions  of  tons,  and,  including  coke 
and  anthracite,  actually  10,837,804  tons. 

While  existing  commercial  treaties  last  we  cannot 
impose  a  duty  on  the  export  of  coal,  and  it  is  against  our 
national  policy  to  prohibit  the  exportation,  even  if  we  had 
the  power  so  to  do.  But  there  are  still  more  decisive 
reasons  against  resorting  to  restrictive  measures  of  this 
nature.  They  would  tell  in  the  most  fatal  manner 
against  ourselves.  A  large  portion  of  the  coal  we  export 
is  for  the  service  of  our  own  steamers  in  all  parts  of  the 
world,  and  a  great  number  of  British  ships  are  engaged 
in  the  foreign  coal  trade.  Hence  it  may  be  inferred  that 
a  heavy  export  duty  on  coal  would  be  highly  injurious  to 
our  maritime  interests,  and  would  be  in  truth  a  disastrous 
tax  on  steam  navigation  abroad  and  on  freight. 

So  far  we  have  dealt  mainly  with  the  quantities  of 
coal  extracted,  and  the  rapid  increase  of  this  extraction ; 
but  Ave  are  now  brought  to  the  consideration  of  prices — 
the  cost  of  coal  as  well  as  its  consumption ;  and  here  we 
have  a  fluctuating  instead  of  an  actual  constantly 
advancing  and  calculable  element.  We  should  be  glad 
indeed  to  give  this  element  fuller  consideration  than  our 
space  permits,  because  it  tends  to  govern  consumption, 
checking  it  when  high  and  enlarging  it  when  low. 

It  is  curious  to  examine  the  fluctuating  prices  of  coal 
at  a  remote  date  and  downwards  to  our  day.  So  long 
ago  as  the  year  1635  coals  cost  in  London  lOs.  per 
London  chaldron,  the  lowest  price  to  which  we  can  trace 
them,  as  well  as  the  earliest  date.  In  1665  they  had 
risen  to  13s.,  in  1761  to  24«.  9rf.,  in  1768  to  36*.,  in 
1785  to  405.,  and  in  1793  to  42*.  6<f.  per  London  chaldron 
in  London.  In  1805  we  find  them  at  44*.  9rf.,  in  1810 
at  5l5.  %d.f  in  1819  at  59*.  \d.  at  the  ship  side  in  the 
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port  of  London  per  London  chaldron  of  25  cwts.,  which 
>vas  rather  less  than  half  of  the  Newcastle  chaldron  of 
53  cwts.  From  this  oulminating  price  there  followed  a 
descent  in  subsequent  years,  down  to  33*.  6d,  in  1831. 
In  1832  the  average  price  was  21*.  lid.  per  ton,  from 
which  a  rise  ensued  to  23*.  8d.  in  1839,  and  thence  again 
a  varying  descent  down  to  20*.  2d.  per  ton,  always  at 
the  ship  side,  and  apart  from  duty.  From  all  these 
details  it  seems  that  the  price  of  10*.  per  chaldron  in 
1635  became  doubled  in  1761,  and  then  again  became 
more  than  doubled  in  1793,  when  the  price  was  42*.  6d. 
per  chaldron.  There  were,  therefore,  in  old  times  causes 
in  full  operation  which  doubled  and  quadrupled  the 
relative  prices  of  coal,  though  we  cannot  now  ascertain 
their  precise  nature;  but  we  thus  see  how  similar  and 
fluctuating  causes  have  in  like  manner  sometimes  doubled, 
and,  as  at  present,  even  more  than  doubled,  the  cost  of 
coals,  to  London  consumers  at  least,  who  must  deal  with 
London  coal  merchants.  Persons  not  paupers,  but  in 
the  condition  of  economical  lodgers,  have  this  last  winter 
been  paying  as  much  as  five  shillings  for  a  single  sack  of 
coals  of  inferior  quality. 

As  the  recent  very  high  cost  is  now  a  special  subject 
of  enquiry  by  a  Parliamentary  Committee,  it  is  needless 
here  to  dwell  upon  it,  much  as  it  has  been  talked  and 
written  about  in  all  circles.  Nobody,  indeed,  at  present 
really  knows  where  the  chief  blame  lies,  and  to  whom 
the  chief  gain  accrues.  We  have  conversed  with  mer- 
chants on  the  London  Coal  Exchange,  with  coal  owners, 
with  subordinate  dealers,  and  with  miners,  but  without  any 
decided  and  clear  result.  Mutual  recriminations  are  the 
fashion,  and  each  class  flatly  denies  the  affirmations  of 
the  other.  They  must  all  be  examined  and  confronted  in 
order  to  elicit  the  truth. 

Some  principal  elements  of  the  enquiry  respecting  recent 
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and  present  cost  are  tolerably  definite,  and  may  be  fairly 
adduced.  They  are  such  as  these :  an  extraordinary 
demand  occasioned  by  revived  iron-making  and  manufac- 
ture has  lately  prevailed,  so  that  for  a  year  or  two  vastly 
more  iron-working  has  been  in  operation  than  for  several 
previous  years.  A  season  of  activity  has  succeeded  one  of 
prostration,  and  consequently  a  largely  increased  demand 
for  coal  has  ensued,  and  raised  its  price.  Many  other 
leading  manufactures  have  in  a  greater  or  less  degree  simul- 
taneously revived,  and  have  in  a  greater  or  less  measure 
demanded  more  coal.  Coal  miners  well  knew  this,  and 
naturally  inferred  that  the  coal  owners  were  making 
immense  profits,  of  which  they,  the  workers,  ought  to 
have  a  share  ;  they  struck  for  such,  participation  in  many 
coal  fields,  and  made  their  wages  rise  by  forty  and  fifty 
and  in  some  few  instances  one  hundred  per  cent,  in  little 
more  than  one  year.  The  pitmen  thought  that  they 
had  the  key  of  the  situation,  as  indeed  they  temporarily 
had.  Dear  pit  labour  is  dear  coal ;  dear  coal  is  dear  iron  ; 
and  dear  metallic  products  affect  commerce  in  general. 
Hence  in  winter  we  have  cold  comfort,  and  a  cold  home. 
Diminish  colliers'  wages,  if  you  can,  and  you  get,  at  least 
as  many  think,  at  the  root  of  the  matter.  The  pitmen 
advanced  in  their  demands  upon  the  owners  or  proprietors 
of  pits,  proportionately  as  they  thought  the  owners  were 
advancing  upon  the  public  consumer.  The  owners  had 
too  long  been  getting  the  lion's  share,  and  the  pitmen 
would  have  their  fair  share — being  assured  that  their 
masters  were  gaining  to  a  disproportionate  extent.  Upon 
this,  the  rise  in  pitmen's  wages  was  made  the  ground  of  a 
further  advance  in  the  price  of  the  commodity. 

Circumstances  have  lately  brought  matters  to  a  crisis, 
and  while  the  two  classes  were  contending,  of  course  the 
public  had  to  pay,  and  to  pay  inordinately.  On  their 
side  the  pitmen  have  clever  calculators  witli  many  figures. 
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and  they  fill  their  journals  with  strong  assertions.  The 
difficulty  is  to  discover  the  truth.  Newspapers  in  all 
directions  have  published  notes  of  the  price  of  coal  at  the 
pit's  mouth,  and  in  London  coal  offices.  The  difference 
was  so  great  that  some  middleman  or  middlemen  must  be 
public  plunderers.  Coals  selling  eighteen  months  ago,  as 
Mr.  Mundella  avouched,  at  from  18*.  to  20*.  j>er  ton  are 
now,  or  recently  have  been,  selling  at  from  45*.  to  50*. 
per  ton,  while  the  miners'  wages,  Avhich  a  year  and  a  half 
ago  were  2*.  6d.  per  ton,  are  now  only  3*.  2^</.  per  ton. 
Were  this  a  persistent  condition  the  rise  rests  either  with 
the  coal  owners  or  coal  merchants,  or  ujwn  both  in  com- 
bination. 

Now  let  us  listen  on  the  other  side  to  a  coal  owner  in 
conference  with  his  miners  and  others,  one  of  the  few  who 
has  consented  to  explain  as  well  as  to  complain  that  he 
lay  under  unjust  odium.  At  the  Clifton  Collieries,  near 
Nottingham,  the  new  proprietor  lately  asserted  that  it 
could  be  shown  by  the  books  that  out  of  the  increased 
prices  current  labour  now  received  a  very  much  larger 
proportion  of  the  increase  than  the  proprietary.  He 
entered  into  details  and  averred  that  in  1870  the  *  stall- 
men  '  (the  workers  in  the  stalls,  or  mining  galleries), 
received  2*.  3d,  for  getting  a  ton  of  coal,  and  the  wages 
paid  to  the  unskilled  labourer  were  from  3*.  to  4*.  6d. 
a-day.  Now  the  stall-men  receive  4*.  3d.  for  getting  a 
ton,  equal  to  95  per  cent,  of  increase  on  their  previous 
daily  pay,  while  the  day-labourer  can  earn  6*.  6d.  a-day. 
Considering  the  large  addition  of  outlay  required  by  the 
almost  doubled  price  of  timber  and  rails,  the  proprietor 
contended  that  the  labourer  got  a  larger  proportion  of 
the  increased  price  of  coals  than  he  himself  did,  although 
the  realised  price  of  coals  is  now  12*.  Ad.  a  ton,  whereas 
in  1870  it  was  but  6*.  9d.  per  ton.  He,  the  proprietor, 
was  now  receiving,  as  the  capitalist,  on  this  excessive  rise 
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a  profit  of  17^  per  cent,  upon  his  sales,  while  labour  is 
actually  realising  75  per  cent,  additional  as  compared 
with  the  wages  received  in  1870.  Such  is  the  best 
exculpation,  upon  an  owner's  part,  within  our  reach. 

In  continual  perplexity,  we  turn  again  to  the  pitmen, 
and  ask,  '  What  is  your  comment  upon  this  explanation  ?  * 

*  A  denial  of  the  statement,'  they  reply.  The  best  method 
of  illustrating  this  denial  is  to  proceed  to  the  great  coal 
fields  of  the  North  of  England,  and  to  take  the  facts 
there  offered  to  us  on  the  side  of  the  miners,  by  a  local 
paper.  In  these  great  coal  fields  the  owners  are  affirmed 
to  have  been  realising  about  13*.  per  ton  on  the  prices  of 
coal  maintained  for  a  year  past,  and  if  so  their'gains  must 
be  inordinate ;  for  the  thirty  millions  of  tons  of  coal  now 
annually  raised  in  Northumberland  and  Durham  would, 
at  135.  per  ton  of  profit,  yield  a  clear  revenue  of  more 
than  nineteen,  or  nearly  twenty,  millions  of  pounds. 
Amongst  how  many  o^vners  is  this  distributed  ?  It  is  said 
that  the  large  owners  in  the  two  northern  counties  num- 
ber  about  two  hundred,  each  of  whom,  therefore,  would 
realise  nearly  as  much  as  100,000/.  in  one  year;  a 
princely  income,  indeed,  and  a  liberal  reward  for  the 
exercise  of '  an  enlightened  self-interest ' ! 

There  is  a  third  party,  or  a  third  plunderer  in  public 
estimation,  whom  we  have  in  passing  to  consider — the 
great    London   coal    merchants.      Their  name    is   not 

*  Legion,'  for  they  are  said  to  number  hardly  twenty ; 
but  their  alleged  misdeeds  are  very  suggestive  of  an 
unholy  alliance,  and  certainly  they  have  plagued  us  very 
sorely,  and  could  not  be  cast  out.  It  has  been  said  that 
they  have  kept  back  coal,  and  artificially  raised  its  price, 
and  that  they  have  '  rigged '  the  London  coal  market  as 
stockbrokers  often  *  rig '  the  Stock  Exchange.  It  is  not 
our  duty  to  examine,  or  charge,  or  exculpate  them,  only, 
till  they  are  publicly  and  clearly  exculpated,  they  must 
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cxj)ect  to  bear  a  bad  name.  Unluckily  for  them  appear- 
ances arc  against  them,  and  they  must  make  their  case 
much  clearer  than  it  is,  if  they  would  escape  from  general 
obloquy. 

The  recent  diminished  output  of  coal  from  our  principal 
coal  fields  is  a  consequence  not  a  cause,  or,  at  all  events, 
only  a  secondary  cause,  of  high  prices.  Here  we  have 
only  to  establish  the  fact  that  the  output  has  of  late  been 
considerably  less,  and  we  shall  be  led  to  the  conclusion 
that  by  contrivance  and  collusion  it  can  at  any  similar 
conjuncture  of  conditions  be  brought  about  in  like  man- 
ner, if  not  in  like  measure. 

,  From  Durham  the  output  in  1872  was  less  than  it  was 
in  1871  by  350,000  tons.  In  Lancashire  the  amount  of 
coal  raised  in  January  1873  was  from  three  to  fifteen  per 
cent,  below  the  average,  and  in  some  other  districts  about 
twenty-five  per  cent,  below  the  average  brought  to  bank. ' 
It  is  very  diflBcult  in  such  disturbance  of  the  equilibrium 
of  a  great  trade  to  trace  and  assign  to  each  disturbing 
element  its  prime  value.  This  it  ^v^ll  be  the  duty  of  the 
Select  Committee  recently  appointed  to  enquire  into  this 
subject  to  accomplish. 

'  If  we  compare  the  chief  railwjiy  deliveries  of  coal  from  the  collieries  in 
the  chief  coal  fields  of  oar  country  for  two  consecutive  months,  viz., 
December  of  last  year  and  January  of  the  present  year,  we  discover  a 
singular  falling  off  in  the  amounts  carried  to  London  in  January,  although 
that  was  by  far  the  colder  month.  Taking  some  examples  in  the  Yorkshire 
coal  fields,  the  Great  Northern  Railway  carried  only  65,125  tons  in  January 
as  against  91,181  in  December.  Of  the  Silkstone  coals,  which  hare  been 
much  used  in  London  for  household  purpos«s,  9,248  tons  were  brought  in 
January  against  14,319  in  December;  and  of  the  Bamsley  thick  coal  only 
11,509  tons  were  carried  in  January  as  against  15,677  in  December. 

By  the  Midland  Railway,  which  serves  the  Derbyshire  coal  fields,  there 
arrired  80,776  tons  of  coal  in  January,  but  in  December  90,511  tons  The 
SSQM  eontrast  might  be  drawn  in  relation  to  other  coal  fields ;  and  from 
this  it  is  manifest  that  by  so  much  less  coal  than  ordinary  was  delivered  to 
Londoners,  and  Loudon  coal  merchants  were  compelled  to  charge  more 
unless  they  themselves  conspired  to  keep  back  the  deliver}-. 

c  2 
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We  say  little  respecting  existing  or  previous  strikes, 
because  these  are  phenomena  of  passing  times,  often  fully 
detailed  in  the  journals  of  the  day,  and  happily  forgotten 
when  past,  though  unhappily  the  lessons  they  convey  are 
equally  forgotten.  If  the  terrible  sufferings  produced 
by  every  great  strike  were  remembered,  and  if  the  results 
of  experience  were  recorded  and  acted  upon,  such  strikes 
would  seldom,  if  ever,  recur.  Existing  strikes  may  slowly 
or  suddenly  cease,  and  presently  discordant  elements  will 
disappear,  but  the  permanent  and  progressive  causes  of 
demand  which  we  have  been  anxious  to  elucidate,  will 
continue,  unless  we  can  institute  radical  and  national 
economies.  In  all  our  observations  we  have  more  regard 
to  these  lasting  economies  than  to  temporary  questions  of 
cost,  however  urgent.  In  all  such  considerations  we  have 
to  look  at  great  natural  and  commercial  conditions,  to  the 
countervailing  evils  Avhich  follow  an  excessive  national 
prosperity,  and  to  the  fact  that  our  national  prosperity  is 
founded  upon  coal  and  our  manner  and  rate  of  using 
it.  The  misfortune  is  that  our  knowledge  grows  only  with 
our  exigencies,  and  that  our  exigencies  alone  quicken  our 
desire  for  knowledge.  Most  of  the  information  that  the 
great  public  have  gained  about  coal  has  reached  them 
very  late,  and  not  only  late  but  also  in  irregular  instal- 
ments. What  has  been  buried  in  *  blue  books '  ought  to 
have  been  published  on  the  housetops. 

It  is  an  elementary  proposition  in  political  economy 
that  a  rise  of  prices  tends  to  correct  itself  by  a  twofold 
influence :  it  increases  supply  by  attracting  more  labour 
to  a  profitable  field,  and  it  restricts  demand  by  reason  of 
the  increased  cost  of  the  commodity.  But  in  this  case  of 
coal,  these  general  principles  have  been  counteracted  by 
some  peculiar  and  exceptional  causes.  The  rise  in  prices 
and  in  wages,  instead  of  bringing  more  labour  into  the 
market,  diminished  the  actual  quantity  of  work  done  i 
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because  the  colliers,  finding  they  enrned  as  much  by  three 
days'  labour  as  they  had  earned  before  in  five  days,  pre- 
ferred to  take  more  leisure  rather  than  more  money. 
Although  wages  had  advanced  40  per  cent.,  the  total 
amount  earned  in  many  of  the  coHieries  was  positively  less 
than  it  had  been  before  the  rise.  Of  course  the  '  output ' 
of  the  pits  diminished  in  the  same  proportion ;  and  the 
colliers  found  that  the  less  they  worked  the  more  highly 
they  were  paid.  This  depended  on  their  having  a  virtual 
monopoly  of  labour  in  the  pits,  owing  to  the  diflBculty  of 
training  new  men  to  so  laborious  and  repulsive  an  employ- 
ment, and  to  the  opposition  the  men  would  themselves 
oifer  to  any  new  comers.  The  only  true  remedy  of  the 
evil  is,  in  our  opinion,  to  be  found  in  absolute  freedom  of 
labour.  The  men  have  a  right  to  refuse  to  work  more 
than  three  days  a  week,  if  such  is  their  pleasure;  but 
they  have  no  right  to  combine  against  the  introduction  of 
independent  labour  from  other  quarters.  To  leave  the 
pitmen  in  jKJSsession  of  an  exclusive  right  to  work  the 
collieries  would  be  to  leave  the  fate  of  the  nation  in  their 
hands.  Other  underground  men  can  be  found,  or 
machinery  can  be  introduced.  It  is  impossible  to  admit 
that  the  price  of  coal  is  to  be  permanently  raised  by  a 
monopoly  of  the  labour  which  extracts  it. 

Freedom  of  labour  may  restore  tlie  supply ;  to  limit  the 
demand  we  must  look  to  economy :  and  in  this  view  of 
the  case,  we  are  not  sorry  that  the  people  of  England 
should  have  had  a  severe  lesson  on  the  clumsiness  and 
extravagance  of  their  arrangements  for  producing  heat. 
The  extreme  abundance  and  cheapness  of  coal  had  made 
this  country  the  worst  provided  in  the  world  in  its 
domestic  arrangements  for  warming  and  cooking.  The 
same  amount  of  warmth  may  be  obtained  at  one-fifth  the 
expense  of  fuel ;  and  the  huge  British  kitchen  range  is 
absolutely  destructive  of  all  good  cookery.     Recent  im- 
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provements  in  steam  boilers  have  demonstrated  that  an 
equal  economy  is  quite  practicable  in  the  production  of 
steam  power.  Henceforth  the  profits  of  trade  will  be 
found  to  depend  to  a  considerable  extent  on  a  strict 
economy  of  fuel. 

The  Commissioners  whose  Reports  we  have  placed  at 
the  head  of  this  article  are  half  a  century  toa  late,  and 
diligent  as  they  have  been,  in  this  case  the  hand  of  the 
diligent  has  not  made  us  rich,  but  displayed  our  poverty. 
The  emergency  in  which  we  are  now  placed  was  not  and 
perhaps  could  not  have  been  anticipated  by  them,  and  so 
we  really  mourn  with  a  justifiable  sorrow  as  we  turn  over 
pages  after  pages  of  details  which  have  little  present  or 
practical  utility.  On  some  main  ix>ints,  however,  they  do 
afford  us  valuable  information. 

When  we  arrive  at  an  examination  of  the  evidence  for 
the  total  amount  of  coal  probably  remaining  to  us  in  this 
country  we  have  first  to  estimate  the  total,  and  then  to 
draw  a  line  between  the  available  and  the  inaccessible 
coal.  There  is  in  all  geological  probability  a  vast  quan- 
tity of  this  mineral  fuel  buried  at  inaccessible  depths. 
Taking  for  the  moment  the  extreme  limit  of  accessibility 
at  4,090  vertical  feet,  there  are  beneath  that  limit,  accord- 
ing to  well-founded  conjectures  as  to  what  lies  below  and 
between  the  Permian  and  other  newer  strata,  about 
41,144  millions  of  tons  of  coal.  This  last  total  is  com- 
posed of  more  than  29,341  millions  lying  at  depths  vary- 
ing from  4,000  to  6,000  feet,  while  15,302  millions  might 
be  found  at  deptlis  of  from  6,000  to  10,000  feet.  In 
respect  of  the  temperature  of  the  earth,  that  would  be 
150^  Fahr.  at  a  depth  of  6,000  feet,  while  it  would  be 
215°  Fahr.  at  a  depth  of  10,000  feet,  that  is  three  degree 
above  the  temperature  of  boiling  water  at  the  sea-level. 

Within  the  area  of  known  coal  fields,  about  7,320  mil- 
lions of  tons  of  the  mineral  fuel  lie  at  greater  depths  than 
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4,000  feet ;  and  of  this  quantity  probably  5,922  millions 
of  tons  rest  between  the  limits  of  4,000  and  6,000  feet  in 
depth,  and  the  remaining  1,397  millions  of  tons  at  between 
6,000  and  10,000  feet.  Hence  the  combined  totals  of  all 
coal  conjectured  to  lie  at  greater  depths  than  4,000  feet 
is  a  little  more  than  48,465  millions  of  tons.  If  our 
posterity  can  in  any  way  contrive  to  reach  and  extract 
any  of  this  deep  coal,  by  so  much  will  they  be  the  warmer 
and  the  wealthier,  and  in  order  to  become  both  they  must 
necessarily  be  also  wiser  in  economy  than  ourselves.  They 
may,  however,  be  cleverer  and  yet  be  colder. 

Our  own  concern  is  restricted  to  shallower  coal ;  and 
the  Commissioners,  after  instituting  careful  and  extended 
enquiries,  inform  us  that  the  probable  quantity  of  coal 
contained  in  the  ascertained  coal  fields  of  the  United 
Kingdom  is  90,207  millions  of  tons,  while  the  quantity 
which  probably  exists  at  workable  depths  under  the 
Permian,  New  Red  Sandstone,  and  other  superincumbent 
strata  in  our  kingdom  is  56,273  millions  of  tons ;  together 
forming  an  aggregate  of  146,480  millions  of  tons  of  coal, 
which  may  be  reasonably  expected  to  be  available  for 
future  use  from  the  time  of  enquiry. 

The  essence  of  all  the  researches  and  conjectures  as  to 
the  probable  duration  of  the  above-named  quantity  may 
be  given  in  a  few  lines.  Basing  these  estimates  upon 
present  consumption  (it  is  important  to  distinguish  this 
from  increasing  consumption),  the  relation  which  the 
total  amount  of  146,480  millions  of  tons  bears  to  the 
consumption  of  115  millions  of  tons  (in  1871)  is  as 
follows :  The  available  total  just  stated  will  support  our 
production  as  at  present  for  1,273  years;  the  same 
quantity  would  support  an  annual  production  of  146 
millions  of  tons  for  one  thousand  years  ;  aud  one  of  175 
millions  for  eight  hundred  and  thirty-seven  years. 
Doubling  the  recent  annual  consumption,  that  is  making 
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it  230  millions  of  tons,  this  would  be  supported  by  the 
estimated  supply  for  six  hundred  and  thirty-six  years. 

Such  is  the  shortest  and  most  popular  mode  of  stating 
the  results  of  a  long  and  laborious  investigation  bearing 
upon  the  future.  The  concluding  expressions  of  the  nine 
competent  Commissioner  in  their  General  Report  on 
this  enquiry  are  well  worth  quotation. 

Whatever  view  may  be  taken  of  the  question  of  the  duration 
of  coal,  the  results  will  be  subject  to  contingencies,  which  cannot 
in  any  degree  be  foreseen.  On  the  one  hand,  the  rate  of  con- 
sumption may  be  thrown  back  to  any  extent  by  adverse  causes 
aflfecting  our  national  prosperity ;  and  on  the  other  hand,  new 
discoveries  and  developments  in  new  directions  may  arise  to 
produce  a  contrary  effect  upon  the  consumption  of  coal.  Every 
hypothesis  must  be  speculative  ;  but  it  is  certain  that  if  the 
present  rate  of  increase  in  the  consumption  of  coal  be  indefinitely 
continued,  even  in  an  approximate  degree,  the  progress  towards 
the  exhaustion  of  our  coal  will  be  very  rapid. 

In  all  the  foregoing  estimates  of  duration  we  have,  for  the 
sake  of  simplicity,  excluded  from  view  the  impossibility  of  sup- 
posing that  the  production  of  coal  could  continue  in  full  operation 
until  the  last  remnant  was  used,  and  then  suddenly  cease.  In 
reality  a  period  of  scarcity  and  dearness  would  first  be  reached. 
This  would  diminish  consumption  and  prolong  duration ;  but 
only  by  checking  the  prosperity  of  the  country. 

The  absolute  exhaustion  of  coal  is  a  stage  which  will  probably 
never  be  reached.  In  the  natural  order  of  events  the  best  and 
most  accessible  coal  is  that  which  is  the  first  to  be  worked,  and 
nearly  all  the  coal  which  has  hitherto  been  raised  in  this  country 
has  been  taken  from  the  most  valuable  scams,  many  of  which 
have  in  consequence  suffered  great  diminution.  Vast  deposits  of 
excellent  and  highly  available  coal  still  remain,  but  a  preference 
will  continue  to  be  given  to  the  best  and  the  cheapest  beds ;  and 
as  we  approach  exhaustion  the  country  will,  by  slow  degrees, 
lose  the  advantageous  position  it  now  enjoys  in  regard  to  its  coal 
supply.  Much  of  the  coal  included  in  the  returns  could  never 
be  worked  except  under  conditions  of  scarcity  and  high  price. 
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/A  time  must  even  be  anticipated  when  it  will  be  more  economical 
to  import  part  of  oxir  coal  than  to  raise  the  whole  of  it  from  our 
residual  coal-beds ;  and  before  complete  exhaustion  is  reached, 
the  importation  of  coal  will  become  the  rule,  and  not  the  excep- 
tion, of  our  practice.  Other  countries  would  undoubtedly  be  in 
a  position  to  supply  our  deficiencies,  for  North  America  alone 
possesses  tracts  of  coal -bearing  strata  as  yet  almost  untouched  of 
seventy  times  the  area  of  our  own.  But  it  may  be  doubted 
whether  the  manufacturing  supremacy  of  this  kingdom  can  be 
maintained  ailer  the  importation  of  coal  has  become  a  necessity.' 

Respecting  the  possibility  of  working  at  great  depths 
below  the  surface,  the  Coranaissioners  took  great  pains  to 
obtain  evidence,  and  to  form  sound  opinions.  They 
printed  a  series  of  seventy-nine  questions,  and  distributed 
530  sets  of  these  in  circulars,  to  which  the  replies  appear 
to  have  been  exceedingly  disproportionate,  although  the 
viva  voce  evidence  which  they  obtained  was  sufficient. 
In  brief,  their  conclusions  are  as  follows  : — The  workable 
depth  of  coal  mines  depends  upon  human  endurance  of 
high  temperatures  and  the  possibility  of  reducing  the 
temperature  of  the  air  in  contact  with  heated  strata. 
The  mechanical  difficulties  connected  with  increased 
depth,  and  the  cost  of  steam  power  for  hoisting  the 
deeper  coal,  do  not  appear  too  formidable ;  while  the 
extra  pumping  of  water  is  met  by  the  presumption,  that 
water  is  seldom  met  with  in  mining  for  coal  at  great 
depths,  nor,  as  a  rule,  are  deep  mines  more  liable  to 
inflammable  gas  than  shallower  mines. 

The  increase  of  temperature,  then,  is  one  main  point  of 
consideration.  In  this  country  the  earth's  temperature 
is  constant  at  a  depth  of  about  50  feet,  where  the  tem- 
perature is  50"  Fahr.  The  rate  of  increase  of  tempera- 
ture is  in  our  coal  mines  generally  1°  Falir.  for  every  60 
feet  of  depth.  It  is  questionable,  however,  whether  after 
a  great  depth  the  rate  of  increase  does  not  prove  more 

^'  General  Report,  vol.  i.  pp.  xvii — xriii. 
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rapid  than  before.  The  best  test  we  have  is  that  of  the 
deepest  coal  pit  in  Great  Britain,  viz.,  that  at  Rosebridge 
near  Wigan,  where  the  shaft  is  now  2,376  feet  deep,  and 
is  still  descending  lower  and  lower.  There  the  ratio  of 
heat-increase  agreed  with  the  ordinary  rate  down  to  a 
depth  of  1,800  feet,  after  which  it  became  considerably 
more  rapid.  At  the  lowest  point  of  the  sinking  the 
thermometer  indicated  92°  Fahr. 

Much  more  is  said  about  temperature,  and  its  equality 
and  diversity,  but  the  few  foregoing  and  following  facts 
are  enough  to  enable  us  to  understand  the  conclusions  in 
relation  to  it.  AVhat  is  the  maximum  temperature  of  air 
compatible  with  the  healthful  exercise  of  human  mining 
labour  ?  Now  the  normal  heat  of  our  blood  is  98°,  and 
fever  heat  commences  at  100°,  and  the  extreme  limit  of 
fever  heat  may  be  taken  at  112°.  Dr.  Thudicum,  a 
physician  who  has  specially  investigated  this  subject,  has 
concluded  from  experiments  on  his  own  body  at  high 
temperatures,  that  at  a  heat  of  140°  no  work  whatever 
could  be  carried  on,  and  that  at  a  temperature  of  from 
130°  to  140°  only  a  very  small  amount  of  labour,  and 
that  at  short  periods,  was  practicable  ;  and  further,  that 
human  labour,  daily  and  during  ordinary  periods,  is 
limited  by  100°  of  temperature  as  a  fixed  point,  and  then 
the  air  must  be  dry ;  for  in  moist  air  he  did  not  think 
men  could  endure  ordinary  labour  at  a  temperature 
exceeding  90°.  Dr.  Sanderson  added  useful  testimony 
in  detail  leading  to  a  similar  conclusion,  observing  that 
gymnastic  exercises  can  be  practised  by  men  in  high 
temperatures  up  to  a  certain  point,  but  that  immediately 
when  the  temperature  of  the  body  rises  to  102"  or  103° 
Falm,  then  all  capacity  for  further  exertion  ceases.  A 
case  in  Cornwall  was  instanced  of  the  excavation  of 
mining  galleries  where  the  air  was  heated  by  a  hot  spring 
to  a  temperature  said  to  amount  to  117°.     Dr.  Sanderson 
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visited  this  mine,  and  found  the  highest  temperature  to 
be  1 14^°  Fahr,,  nnd  the  total  duration  of  each  of  the 
men's  work  who  were  there  engaged  was  less  than  three 
hours  in  the  twenty-four.  When  urged  to  express  the 
limit  of  temperature  which  he  considered  consistent  with 
continuous  healthy  labour  during  five  hours  at  a  time, 
Dr.  Sanderson  replied,  90°  Fahr.,  ^ith  the  observation, 
that  a  man  could  not  or  would  not  do  as  much  work  in 
moist  air  at  90"  as  he  could  in  ordinary  conditions ;  and 
even  at  90"  the  loss  of  working  power  would  be  very 
considerable. 

The  temperature  of  the  earth  at  3,000  feet  deep  would 
probably  be  98"  in  England.  Under  what  is  technically 
called  the  long-wall  system  of  working  the  coal,  a  dif- 
ference of  about  7°  appears  to  exist  between  the  temper- 
ature of  the  air  and  that  of  the  strata  at  the  working 
faces,  and  this  difference  increases  4  per  cent  a  further 
depth  of  420  feet ;  so  that  the  depth  at  which  the  temper- 
ature of  the  air  would  become,  under  present  conditions, 
equal  to  the  heat  of  the  blood,  would  be  about  3,420  feet. 
As  to  depths  beyond  this  the  Commission  declined  to 
speculate,  but  they  thought  that  the  ultimate  limit  of 
coal-working  could  be  reached.  Still  many  important 
details  in  the  evidence  on  this  question  would,  it  appears 
to  us,  have  to  be  reconsidered  in  all  such  deep  coal-mining. 

Besides  the  physical  capacity  of  human  endurance  and 
existence  at  any  such  depths,  the  increased  cost  of 
working  and  winding  up  the  coals,  the  greater  wear  and 
tear  of  materials  as  well  as  men,  and  the  augmented 
difficulties  of  penetration  and  extraction,  and  of  propping 
up  roofs,  would  have  to  be  considered,  and  would  all 
tend  to  enhance  the  cost  of  coal,  until  perhaps  such 
increased  cost  would  bear  such  a  large  proportion  to 
increased  depth  as  to  cause  the  financial  to  equal  or 
exceed  the  mechanical  obstacles.     The  deeper  the  pits 
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the  larger  the  initial  cost  and  the  greater  all  subsequent 
expenses.  If  to  win  coal  lying  at  a  depth  of,  say  2,000 
feet,  costs  100,000/.,  to  win  coal  at  4,000  feet  might 
require  250,000/.  Add  to  this  that  the  rise  in  the  cost 
of  all  mining  materials  has  been  as  great  as  in  other  com- 
modities, and  we  foresee  limits  financial  and  limits  mechan- 
ical both  combining  against  us ;  and  where  human  free 
will,  or  rather  ill  will,  superadds  its  opposing  combination, 
it  would  hardly  help  us  if  half  our  earth  were  composed 
of  coal  or  down  to  its  centre  while  we  could  not  use  it. 

*  Waste  not,  want  not,'  is  a  proverb  as  applicable  to 
coal  as  in  common  life.  We  have  wasted  coal  and 
therefore  we  do  want  it,  and  we  have  wasted  in  several 
ways,  and  to  a  most  lamentable  extent.  Every  one 
acquainted  with  coal-mining  knows  how  much  of  this 
invaluable  fuel  has  been  absolutely  and  for  ever  lost  by 
bad  methods  of  working.  It  may  be  affirmed  that  during 
many  years  the  amount  of  coal  wasted  by  leaving  pillars 
needlessly  large  to  support  the  roof,  by  clumsy  and  quite 
unscientific  methods  of  getting  the  coal,-  and  by  rough 
modes  of  carrying  and  delivering  it,  has  amounted  to  fifty 
per  cent,  of  the  total ;  that  is,  that  fully  one-half  as  much 
coal  has  been  wasted  as  has  been  delivered  to  the  consumer. 

It  is  melancholy  also  to  learn  that  in  what  is  termed 
the  '  waste  '  and  the  *  goaves '  of  many  large  coal  pits, 
some  of  which  have  been  shut  for  ever,  thousands  upon 
thousands  of  tons  of  the  best  coal  lie  buried  as  in  a 
fathomless  sepulchre.  Improvements  in  mining  in  the 
North  of  England  have  allowed  of  a  much  less  w^asteful 
extraction  there  than  previously ;  but  taking  all  our 
coal  fields  together,  the  ordinary  and  unavoidable  waste 
amounts  to  at  least  ten  per  cent,  of  their  whole  delivery, 
while  the  avoidable  waste  sometimes  reaches  thirty  or 
forty  per  cent.* 

'  One  singular  example  of  waste  is  that  of  the  '  pit-heaps,'  which  ate 
known  to  colliers.  We  ourselves  w.re  wont  to  look  at  these  mst  mounds  of 
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Early  miners  in  newly  explored  districts  will  naturally 
perform  their  work  in  a  primitive  manner,  and  hence  we 
are  not  surprised  to  hear  that  similar  wastefulness  charac- 
terises the  working  of  the  coal  fields  of  other  countries. 
An  American  authority  estimates  the  entire  waste  in  the 
mining  of  the  anthracite  of  Pennsylvania  as  fifty  per 
cent,  of  the  total  extracted.  This  loss  of  mineral  seems 
the  more  inexcusable  as  the  greater  part  of  the  present 
delivery  of  anthracite  is  extracted  from  a  single  bed 
called  the  Mammoth  Seam.  That  seam  is  now  exhausted 
above  water  level,  and  is  known  to  depreciate  below.  If 
the  extraction  should  increase  like  our  own,  and  augment, 
as  it  is  said  now  to  do,  by  about  five  per  cent,  per  annum, 
and  should  double  itself  in  twenty  years,  it  is  easy  to 
foresee  the  imminent  exhaustion  of  that  immense  coal 
scam  at  available  depths. 

Out  of  all  the  coal  which  we  have  been  burninj;  for 
centuries  nothing  is  surer  than  this,  that  we  have  never 
obtained  a  quarter  of  its  theoretical  heating  value.  We 
have  squandered  our  mineral  fuel  like  prodigals,  with  no 
better  excuse  than  that  we  were  in  part  helpless  in  our 
prodigality.  As  we  know  that  our  steam  boilers  now 
consume  scarcely  half  as  much  coal  as  they  consumed 
ten  years  ago,  and  as  the  present  calorific  effect  is  only 
one-eighth  of  the  coal  actually  consumed,  what  must 
have  been  the  waste  of  coal  retrospectively  for  many  years  ! 
In  fact  we  may  be  said  to  have  been  burning  coal  in 

tiitmll  coal,  which  had  bj  annual  accumulations  swelled  into  Tery  consider- 
able mounds,  and  to  wonder  at  the  fearful  waste  of  fuel  therein  inrolred. 
Manj  yean  ago  we  stood  upon  an  eminence  at  South  Hetton,  and  looked 
oTcr  a  vast  area  of  these  pit-heaps,  which,  in  some  instances,  were  burning 
away  during  the  night.  All  the  colliers  had  free  access  to  these  accumu- 
lations of  small  coal,  and  filled  their  scuttles  as  often  as  they  pleased. 
Now,  however,  the  just  retribution  has  arrived.  These  neglected  pit-heaps 
liave  become  valuable  and  chargeable ;  and  what  had  been  recklessly  wasted 
for  half  a  century  is  now  sought  with  money  and  the  remnants  are  sold  to 
c-nger  purchasers. 
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systematic  waste ;  even  now  our  knowledge  of  the  laws 
of  heat,  and  the  adaptations  of  mechanism,  do  not  com- 
bine in  our  favour  as  we  should  expect  from  the  rapid 
advances  of  practical  science.  Other  countries  have 
been  and  are  more  economical  in  the  comsumption  of  coal 
in  their  boilers,  and  this,  as  well  as  the  great  cost  of  the 
fuel,  should  stimulate  the  inventiveness  of  our  mechanical 
engineers.  Some  of  them  think  that  we  cannot  con- 
fidently anticipate  immediate  economy  of  fuel.  They 
argue,  that  since  we  cannot  transfer  above  one-eighth  of 
the  total  into  mechanical  power,  while  the  natural  con- 
ditions remain  the  same,  and  the  same  materials  are  acted 
upon,  we  must  not  expect  a  future  economy  of  more  than 
two-sevenths,  and  that  even  this  economy  will  probably 
only  be  effected  in  the  next  generation. 

As  the  consumption  of  coal  in  iron  works  of  all  kinds 
consists  of  about  one-fourth  of  our  whole  extraction,  it 
would  be  highly  desirable  if  a  considerable  economy  could 
be  effected  in  this  department  of  industry.  But  we  have 
little  immediate  hope  of  its  realisation.  We  have  said 
that  Dank's  rotary  furnace  is  not  expected  to  save  much 
fuel,  nor  do  other  hoped-for  improvements  promise  much 
more  immediately.  In  other  branches  of  metallurgy 
there  is  similar  waste  of  coal,  but  there  is  little  prospect 
of  saving  excepting  in  copper  works,  where  economy  Is 
plainly  possible. 

Nearly  every  householder  has  been  lately  discussing, 
and  often  adopting,  expedients  for  economising  his  costly 
fuel,  and  much  has  been  Avritten  and  said  about  grates 
and  stoves,  and  bricks  and  iron  plates,  and  fire-balls. 
Here  again  we  want  because  we  have  wasted ;  we  have 
all  been  using  open  grates,  and  these  probably  deliver  to 
our  apartments  an  amount  of  heat  which  may  be  repre- 
sented as  one-twentieth  of  the  total  heat  capable  of  being 
extracted  from  the  f\icl  they  consume.     "When,  however, 
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we  are  advised  to  throw  forward  our  domestic  grates,  we 
have  only  a  very  partial  remedy  proposed  to  us.  Throw 
them  as  far  forward  into  our  rooms  as  we  will,  the  heat 
radiated  will  only  be  effective  while  it  issues  from  lumi- 
nous fuel,  and  luminosity  depends  upon  quantity  and 
quality  of  coal.  A  material  saNing  might,  however,  be 
effected  amongst  the  poor  by  the  adaptation  of  the  small 
Belgian  stove,  which  travellers  may  have  seen  in  use  in 
Belgium.  This  is  very  serviceable;  but  the  people  of 
this  country  will  long  continue  the  old  and  wasteful 
grates,  for  they  dislike  stoves  of  all  kinds. 

A  number  of  methods  of  economising  fuel  will  suggest 
themselves  to  all  large  consumers  of  coal.  No  doubt 
many  steamers  will  coal  at  foreign  ports  for  a  time,  and 
similar^  expedients  may  be  adopted  in  certain  departments 
of  manufacture.  But  if  we  sum  up  all  of  these  savings, 
and  look  at  them  as  hopefully  as  we  may,  the  utmost 
early  diminution  which  they  may  produce  in  our  annual 
consumption  Avill  not,  we  fear,  be  very  considerable,  and 
the  sudden  loud  cry  for  universal  economy  in  coal  will 
die  into  silence  without  an  echo.  Those  who  sagely 
counsel  us  to  reduce  our  consumption  and  extraction 
within  definite  limits,  such  as  eighty  or  fifty  millions  of 
tons  annually,  would  do  well  to  point  out  the  methods 
and  the  probabilities  of  any  such  diminution.  There  is 
really  little  hope  of  it ;  a  prohibition  of  exports  would 
save  most,  and  the  most  readily;  domestic  thrift  would 
secure  some  considerable  saving,  but  not  so  much  as  |is 
vaguely  expected  ;  metallurgical  and  manufacturing 
economy  is  the  most  important,  but  not  immediately  the 
most  promising,  element  of  hope;  so  that  we  are  re- 
luctantly brought  back  to  rest  upon  unwelcome  conclu- 
sions. Even  if  Government  were  to  buy  up  and  work 
all  our  coal  mines — which,  however,  it  cannot  and  will 
not  do — the  difficulty  would  only  be  shifted  from  the 
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shoulders  of  coal  owners  and  workers  to  the  shoulders  of 
Government ;  for  it  is  plain  that  the  natural  conditions 
of  the  extraction  and  delivery  of  the  mineral  would 
remain  the  same,  while  all  the  trouble  of  management, 
and  strikes,  and  social  disorders  would  accompany  the 
transfer  of  the  burden.  The  power  of  the  State  cannot 
be  brought  to  bear  upon  class  contentions  without  changing 
our  system  of  Government. 

Having  thus  adverted  to  some  impracticable  suggestions 
for  our  present  difficulties,  let  us  take  others  and  more 
apparently  feasible  ones  into  brief  consideration.  What 
are  the  present  and  prospective  remedies  for,  or  allevia- 
tions of,  the  existing  and  future  scarcity  of  coal  ?  and 
what  can  we  do  to  prevent  an  aggravation  of  our  present 
calamity  ?  Let  us  advert  to  the  several  probabilities 
which  we  calculate  upon  from  our  present  and  past 
experience. 

In  respect  of  human  labour  in  coal  pits,  it  is  hard  to 
see  how  it  can  or  Avill  become  continuously  cheaper, 
though  it  will  perhaps  materially  abate  its  present 
extravagant  pretensions.  We  must  exclude  moral  and 
educational  possibilities  from  the  consideration ;  for  so 
long  as  Trades'  Unions  continue  powerful,  and  working- 
men  remain  inaccessible  to  argument  and  reason,  it  is  vain 
to  offer  them  enlightenment.  All,  however,  who  have 
opportunity  should  show  these  deluded  miners  that  they 
are  working  mischief  not  only  to  the  nation  but  to  them- 
selves, and  not  merely  moral  but  also  pecuniary  mischief. 
If  they  reduce  their  amount  of  labour,  by  so  much  do 
they  shorten  the  supply  and  raise  the  cost  of  coal  to  the 
public,  and  especially  to  their  own  order,  the  artisans  and 
the  poor.  By  enhancing  the  cost  of  coal  to  consumers, 
they  will  ultimately  advance  the  cost  of  nearly  every 
necessary  of  life  produced  in  this  country,  and  living 
will  become  dearer  to  colliers  themselves.     Their  Avages 
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will  purchase  less,  and  though  these  should  be  nominally 
higher,  they  may  in  time  be  relatively  lower.  This 
and  other  certain  evil  consequences,  both  personal  and 
national,  might  be  orally  explained  in  lectures,  or  printed 
in  simple  tracts  and  largely  distributed. 

The  pitmen  being  commonly  an  isolated  class  of  work- 
men arc  strongly  prejudiced,  and  pride  themselves  upon 
their  labour  being  skilled  and  difficult  of  acquisition  by 
navvies ;  and  so  it  certainly  is,  more  particularly  in  the 
thinner  seams  of  coal,  and  in  the  deep  mines,  as  well  as 
in  the  inner  recesses  of  deep  mines.  But  the  skill  is 
chiefly  amongst  the  hewers,  and  the  other  kinds  of 
workmen  are  decidedly  wrong  in  magnifying  the  skill 
required  by  them,  for  much  of  it  is  merely  hard  work. 
The  art  in  heaving  is  that  of  bodily  adaptation  and 
posture,  not  that  of  delicate  fingering  and  quick  thought 
and  eyesight  There  are  a  dozen  kinds  of  skilled  labour 
greatly  more  difficult,  demanding,  indeed,  much  less  physi- 
cal exertion  but  far  more  of  the  superior  qualities  of  head 
and  ready-handedness.  Well  kno^ving  what  coal-pit 
labour  is  in  all  its  forms,  for  we  have  seen  it  often  in 
them  all,  we  venture  to  affirm  that  a  thoroughly  good 
and  patient  colliery  viewer  could,  under  urgent  necessity, 
drill  and  discipline  some  hundreds  of  willing  agricultural 
labourers  and  workers,  particularly  if  they  were  young 
and  in  all  other  respects  suitable  ;  and  if  the  same  viewer 
could  keep  the  same  men  at  the  same  work  for  a  year  or 
two,  they  might  be  made  tolerably  capable  pitmen.  If, 
therefore,  the  present  colliers  continue  impracticable,  and 
obstinate,  and  unreasonable,  the  coal  owners  must  obtain 
the  best  available  substitutes  for  them.  Unquestionably 
a  hewer  who  is  educated  to  his  work  from  boyhood  is 
best ;  but  as  hewers  of  this  kind  do  not  largely  increase 
while  the  demand  for  them  does  increase,  employers  must 
have  recourse  to  another  class.     No  doubt  all  who  are 
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drafted  into  pits  from  other  classes  of  labourers  might 
strike,  and  belong  to  Unions,  and  suffer  and  commit 
all  sorts  of  mischief;  but  to  enumerate  such  pos- 
sibilities does  not  help  us,  nor  does  it  hinder  the  de- 
sirableness in  a  time  of  necessity  of  trying  this  remedy. 
When  our  British  colliery  Othellos  saw  their  occupa- 
tion going  or  gone,  they  themselves  would  become 
more  reasonable,  and  much  more  manageable  for  the 
future. 

A  far  more  agreeable  compromise  between  the  modem 
antagonism  of  labour  and  capital  would  be  a  union  of 
interests.  In  this  view  the  pamphlet  of  Mr.  Briggs, 
named  at  the  head  of  our  article,  is  seasonable  and 
instructive.  The  Whitwood  Collieries,  situated  near 
Norroanton,  and  of  which  Mr.  A.  Briggs  is  the  Managing 
Director,  were  worked  by  a  private  firm  previously  to 
1865,  and,  says  Mr.  Briggs, 

It  is  really  almost  impossible  to  overstate  the  virulence  of  the 
passions  that  were  cited  by  the  frequent  disputes  between  masters 
and  men.  During  ten  years  we  went  through  four  strikes,  lasting 
in  the  aggregate  seventy-eight  weeks ;  besides  innumerable  dis- 
putes and  consequent  interruptions  to  work.  Diu"ing  those  ten 
years  of  almost  daily  recurring  annoyances  and  anxiety,  the  firm 
went  through  the  varied  and  painful  experience  of  enforcing 
evictions  from  their  cottages,  guarding,  by  the  aid  of  the  police, 
non-imionists  from  the  attacks  of  desperate  unionists,  the  receipt 
of  threatening  letters  on  the  model  of  those  revealed  before  the 
Trades'  Union  C!ommittee  at  Sheffield  ;  the  whole  culminating  in 
a  riot  in  the  village  on  the  night  of  September  24,  1863,  and  the 
consequent  prosecution  and  conviction  of  some  of  the  ringleaders 
at  the  following  York  Assizes.  The  pecuniary  effect  of  these 
diflBculties,  as  regards  the  employers,  was  tliat  for  several  years 
barely  5  per  cent,  per  annum  could  be  realised  on  the  capital 
embarked ;  while  most  of  the  workmen  were  so  impoverished, 
that  in  many  cases  they  were  compelled  to  dismantle  their  houses, 
and  to  sell  property,  the  fruits  of  former  labour,  to  obtain  the 
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mams  of  subsistence  during  the  continuance  of  the  strikes.  So 
disgusted  were  th»  cMfrners  of  the  collieries — not  merely  with  the 
pecuniary  sacrifice  entailed,  but  also  witli  the  constant  annoyance 
and  anxiety  of  mind  thus  occasioned — tliat  they  had  serious 
thoughts  of  disposing  of  them,  trusting  to  find  another  invest- 
ment for  their  capital,  which  might  bring  in  a  better  refiu-n,  and 
which  would  not,  at  any  rate,  lead  to  su^h  incessant  conflicts 
with  the  apparently  inveterately  adverse  interests  of  labour. 

Fortunately  for  them  they  did  not  sell  their  collieries, 
but  converted  the  whole  concern,  in  1867,  into  a  Joint- 
stock  Company,  with  an  encouragement  in  every  form  to 
the  workpeople  to  become  shareholders.  Here  was  the 
co-operative  principle  proposed  in  a  colliery  company. 
Whenever  the  divisible  profits  accruing  from  the  business 
should,  after  provision  for  redemption  of  capital,  exceed 
ten  per  cent,  on  the  capital  embarked,  all  the  employed, 
in  whatever  capacity,  would  receive  one-half  of  such 
excess  profit  as  a  bonus  to  be  distributed  amongst  them 
in  proportion  to,  and  as  percentage  upon,  their  respective 
earnings  during  the  year  in  which  such  profits  might 
accrue.  Thus  the  workpeople  became  directly  interested 
in  the  concern,  and  if  they  could  aid  in  realising  a 
larger  profit  they  themselves  would  receive  a  share  of  it. 

The  efiects  of  this  change — the  dissatisfaction  of  some, 
the  conversion  of  others,  the  apathy  and  caution  of  many, 
and  the  final  co-operation  of  all — are  detailed  by  the 
Director.  When  the  Company  was  enabled  to  declare  a 
dividend  of  12  per  cent,  on  the  capital  for  one  year,  and 
to  devote  a  further  2  per  cent,  or  1 ,800/.  to  the  formation 
of  a  workman's  bonus  fund,  out  of  which  was  distributed 
an  average  bonus  of  7^  per  cent,  upon  their  year's 
earnings  among  all  the  workmen  who  had  properly 
qualified  themselves,  their  eyes  and  hearts  were  opened, 
as  well  as  their  purses,  and  many  of  them  had  a  51.  note 
in  their  pockets  for  the  first  time,  while  some  had  two, 
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the  highest  bonus  paid  to  a  miner  being  10/.  18*.  lO^d. 
upon  his  year's  earnings  of  109/.  8s.  9d.  *  From  that 
time,'  adds  the  writer,  *  we  have  gone  on  prosperously 
(up  to  1870),  dividing  from  12^  to  13^  per  cent,  to  our 
shareholders,  and  a  proportionate  bonus  to  labour.'  In 
a  very  recent  communication  to  ourselves  in  answer  to 
enquiry,  Mr.  Briggs  writes,  *  Since  that  time  the  In- 
dustrial Partnership  system  has  on  the  whole  worked 
well.  The  production  of  the  collieries  is  now  at  its 
maximum,  and  this  in  spite  of  advance  in  wages  during 
the  last  two  or  three  years  of  40  to  50  per  cent.  We 
believe  few  private  firms  could  say  as  much.'  This  is 
no  doubt  excellent  when  there  is  a  profit  to  divide,  but 
how  would  it  be  in  bad  years  when  the  Company  may 
have  to  bear  a  loss  ? 

Nothing  can  be  more  satisfactory,  and  we  commend 
this  pamphlet  (privately  printed),  and  the  very  useful 
details  which  the  writer  has  simply  and  clearly  recorded, 
to  the  study  of  all  coal  owners  and  Avorkers.  The 
obstacles  to  a  general  introduction  of  the  co-operative 
principle  amongst  pitmen  are  unhappily  manifold;  but 
looking  at  this  particular  instance,  we  find  that  one 
colliery  concern,  with  about  100,000/.  of  share  or 
invested  capital,  pays  about  60,000/.  per  annum  in 
wages,  and  that  sum,  therefore,  falls  to  be  considered  as 
the  average  labour  capital.  Any  further  derivable  profit, 
after  the  initial  ten  per  cent,  on  fhe  invested  capital, 
would  be  appropriated  to  the  payment  of  a  future 
dividend  or  bonus  on  the  whole  160,000/.,  being  the 
aggregate  of  the  united  investment  of  monetary  and 
labour  capital.  Thus,  therefore,  the  proportion  in  which 
labour  is  to  participate  in  profits  will  regulate  itself,  and 
the  prosperity  of  the  whole  depends  upon  the  recognition 
of  the  unity  of  interests,  between  the  representatives  in 
this  undertaking,  of  capital  and  labour.     Much  remains 
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to  be  considered,  for  which  we  refer  to  the  pamphlet, 
only  further  obaerving  the  distinction,  that  this  is  not  a 
mere  co-operation  of  working  men,  but  also  a  union  of 
those  who  are  commonly  antagonists,  and  so  far  a 
successful  merging  of  their  antagonism. 

We  must  either  subordinate  human  labour  in  mining 
to  capital,  or  we  must  harmonise  i^  with  capital,  or  sup- 
plant it  by  contrivance  and  mechanism.  No  other  courses 
are  open  to  us.  We  have  long  been  trying  to  subordinate 
it,  let  us  now  try  to  harmonise  it,  or  the  third  course 
becomes  imperative.  Many  are  now  anxiously  looking 
to  this  last  course  as  increasingly  imminent,  and  as  per- 
haps ultimately  imperative.  Let  us  therefore  offer  a  few 
remarks  on  this  subject  so  far  as  they  can  be  adapted  to 
general  intelligence. 

At  the  outset,  it  is  apparent  that  if  mechanical  coal- 
cutters could  be  extensively  and  successfully  employed, 
several  advantages  would  be  gained  besides  supplanting 
the  men.  Not  only  would  strikes  be  at  an  end,  but  ven- 
tilation improved,  and  the  depth  of  mining  probably  in- 
creased, since  most  of  the  difficulties  caused  by  the  limit 
of  human  endurance  under  exhausting  exertion  would  be 
at  once  overcome.  Collateral  benefits  of  several  kinds, 
particularly  the  disuse  of  gunpowder  to  at  least  a  large 
amount,  would  follow ;  and  on  this  account  the  question 
of  the  possibility  of  their  adoption  becomes  highly  im- 
portant. Can  mechanism  of  any  kind,  whether  partly  or 
wholly  employed  in  coal  mines,  or  can  improvements  in 
applied  mechanism,  be  made  to  supersede  the  labour  of 
man  ? 

In  thick  seams  like  those  of  Staffordshire,  in  ten  yard 
or  even  ten  feet  seams  of  coal,  there  is  plainly  no  serious 
obstacle  to  the  use  of  coal-cutting  machines.  You  have 
only  to  cut  and  bring  down,  and  deliver  at  the  pit's 
mouth.     But  in  thin  seams  and  in  the  innermost  passages 
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of  long-Avorked  pits  the  case  is  very  different.  Anyone 
who  has  actually  seen  a  hewer  at  work  in  the  most 
awkward  places  in  thin  seams,  and  no  other  person,  will 
at  once  understand  the  difficulties  to  be  overcome.  A 
hewer  in  the  worst '  faces  '  of  coal-getting  must  squat  and 
twist  and  contort  himself  like  a  posture-master,  and  do 
so  for  some  hours  at  a  time.  This  adaptation  the  human 
body  is  capable  of  affording  and  enduring,  and  that  most 
wonderful  vital  machine,  the  human  arm  and  hand,  can 
so  twist  and  turn  and  harmonise  itself  to  natural  neces- 
sities as  to  show  in  this  very  circumstance  its  immeasur- 
able superiority  to  any  mechanism  which  the  mind  of  man 
has  conceived.  Watch,  for  instance,  a  northern  hewer 
making  his  '  jud  '  and  his  '  jenkin  '  in  the  coal  seam,  and 
then  turning  and  squatting,  and  sidling  and  squeezing, 
and  gasping  and  sweating,  and  picking  and  poking  with 
perfect  bodily  adaptation  to  mining  exigencies,  and  you 
will  form  such  a  conception  of  the  peculiarities  of  the 
work  as  will  very  much  modify  your  expectations  of  a 
mechanical  substitute  for  the  grumbling  and  perspiring 
hewer. 

Several  coal-cutting  machines  have  been  brought  under 
the  notice  of  colliery  engineers  and  managers  during  late 
years,  and  these  have  been  considered  and  discussed  at 
their  local  meetings  and  by  their  committees.  Some  are 
superior  to  others,  but  practical  men  soon  perceive  their 
defects,  which,  indeed,  are  more  or  less  inevitable.  You 
cannot  convert  the  machine  into  the  man,  any  more  than 
you  can  make  the  man  a  machine.  In  one  respect  it  is 
20od  that  the  machine  has  no  free  will.  Then  in  another, 
it  is  just  the  lack  of  free  will  which  precludes  free  use. 
So  soon  as  we  inspected  several  of  these  macliines  we 
perceived  their  faults,  while  admitting  their  excellences. 
Allowing  for  their  defects,  the  question  is,  will  they 
win  the  coal  ?  can  they  be  made  to  do  so  by  use,  and 
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by  a  gradually  acquired  knowledge  of  needful  improve- 
ments? 

One  or  two  of  such  machines  have  commended  them- 
selves more  than  others  to  coal  engineers.  That  which  at 
present  appears  to  be  one  of  the  most  promising  is  well 
worth  a  passing  description.  It  is  known  as  Gledhill's 
Patent  Imperial,  and  has  been  successfully  introduced  by 
Messrs.  William  Baird  &  Co.  in  Scotland.  The  work  is 
performed  by  an  endless  chain  with  attached  cutters, 
driven  round  an  arm  which  extends  underneath  the  coal. 
When  the  machine  is  at  work,  it  draws  itself  by  means 
of  the  motive  power  of  air,  which  is  compressed  at  the 
pit's  mouth  to  35  or  40  lbs.  per  square  inch,  and  is  con- 
veyed from  the  pit's  mouth  to  the  inner  cast-iron  pipes, 
and  while  at  work  it  is  attended  only  by  three  men.  It 
is  hopeless  to  render  it  quite  intelligible  without  one 
or  more  drawings,  and  in  fact  even  with  these — and  they 
lie  before  us  as  we  write — it  would  be  unintelligible  to 
the  unitiated  in  machinery  and  coal-mining.  Yet  it  is 
easy  to  understand  how  such  a  machine  having  nine 
cutters  of  coal  sharpened  at  each  shift  of  work  by  re- 
moval daily  to  the  surface  for  this  purpose,  and,  when 
sharpened,  again  fixed  in  the  chain,  can  proceed  in  its 
assigned  duty.  Mechanical  ingenuity  can  certainly  con- 
trive to  propel  such  cutters  into  a  regular  coal  seam,  to 
make  those  cutters  of  the  best  metal,  to  sharpen  and  re- 
adapt  them,  to  fit  them  very  nearly  to  the  natural  face  of 
the  coal,  and  to  undercut  with  considerable  eflficiency. 
The  colliery  engineers  wherever  the  machine  is  employed 
must  of  course  see  to  the  special  adaptation  of  the  machine 
to  their  particular  pit. 

There  are,  besides  those  collateral  advantages  over 
human  labour  by  the  employment  of  these  machines  to 
which  we  have  already  alluded,  others  of  the  same  cha- 
racter which  will  be  discovered  in  practice.     One  signal 
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advantage  is  the  saving  of  coal  from  waste.  A  man 
wastes  coal  in  all  operations  and  all  directions.  The 
hewer  tears  down  the  coal  like  a  tiger,  flings  it  into  his 
heap,  Jind  at  the  same  time  into  your  mouth  and  eyes  as 
a  spectator  of  the  hewing  in  the  innermost  recesses  of  a 
great  pit  filled  with  coal  dust,  and  hence  arise  to  the  con- 
stant workers  asthma  and  bronchitis.  But  the  machine 
works  without  bluster  or  dust,  without  more  of  dust  and 
without  more  of  waste  than  is  inevitable  in  all  extraction 
of  coal. 

Two  of  these  machines  are  to  be  tried  at  the  famous 
Hetton  Colliery  ^ear  Newcastle,  and  we  shall  therefore 
in  time  hear  of  its  success,  or  on  the  contrary.  The 
Messrs.  Baird  are  sanguine  and  quite  assured,  and  tell  us 
that  the  present  work  done  by  this  invention  is  300  to 
350  feet,  cut  2  feet  9  inches  deep,  in  a  shift  of  from  eight 
to  ten  hours'  work,  and  as  the  particular  seam  worked  by 
them  is  2  feet  10  inches  thick,  the  yield  is  from  75  to  90 
tons.  As  the  cost  of  each  machine  is  200/.,  it  would  be 
easy  to  calculate  the  pecuniary  results  of  their  adoption. 
"We  do  not  anticipate  that  human  labour  in  and  about 
mines  could  be  entirely  dispensed  with.  Of  the  300,000 
colliers  now  employed  a  proportion  would  be  retained. 
Those  who  propose  these  machines  reckon  that  if  univer- 
sally employed  in  our  coal  pits,  60,000  colliers  would 
suffice  to  raise  our  annual  extraction  of  120,000,000  of  tons. 

It  would  be  well  worth  while  to  spend  some  thousands 
of  pounds  in  inventing  or  perfecting  coal-getting  ma- 
chines.' All  interested  persons  will  look  anxio^usly  to 
the  results  of  the  intended  Hetton  Colliery  adoption  of 

'  We  refrain  from  noticing  several  already  proposed  coal-cutting 
machines,  because  they  are  subject  to  mining  and  mechanical  judgment. 
A  few  years  of  trial  will  decide  the  question,  and  it  will  be  one  of  the  few 
benefits  traceable  to  our  present  coal  deficiency,  if  the  old  proTerb  shall  bo 
realised  in  this  matter,  and  *  Necessity  prove  the  mother  of  invention.'  For 
a  like  reason  we  merely  name  the  advantage  of  largely  adopting  coal -wash* 
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them.  If  they  succeed  in  the  largest  pits  producing  the 
best  northern  coal,  the  end  of  our  distressing  coal  famine 
is  not  far  oflP,  and,  what  is  best  of  all,  it  cannot  suddenly 
and  unexpectedly  return.  Let  us  remember  that  although 
machinery  will  not  prevent,  but  rather  by  its  ingenuity 
accelerate,  bituminous  and  carbonaceous  bankruptcy,  it 
will  on  this  very  account  enable  us  to  calculate  and  fore- 
cast the  ultima  dies  and  to  prepare  f6r  its  arrival. 

If  all  mechanical  substitutes  fail  in  coal-getting,  and 
if  human  labour  becomes  and  continues  still  more  and 
more  intractable,  there  will  remain  only  two  other 
principal  or  partial  remedies :  one  is  the  substitution  of 
another  fuel  for  coal,  the  other  an  importation  of  coal 
from  other  countries. 

No  prospect  of  a  natural  substitute  for  coal  dawns 
upon  us  at  present.  That  sun  whose  beams  shone  upon 
the  primeval  vegetation  and  originated  coal  shines  upon 
all  alike — the  good  and  bad,  the  near  and  the  remote ; 
but  the  coal  it  helped  to  form  is  only  locally  stored.  If 
we  turn  to  Peat,  there  are  immense  and  readily  accessible 
deposits  of  that  useful  substance,  and  peat-compressing 
machines  are  being  perfected  and  vaunted.  But  it  will 
never,  for  other  reasons  besides  cost,  extensively  supply 
the  place  of  coal.  Nature  gives  us  nothing  like  good 
coal ;  science  holds  out  no  hope  of  anytliing  like  it ;  and 
the  combinations  and  decompositions  of  chemistry  are  at 
present  in  this  direction  only  vaporous  and  vague. 

It  is  melancholy  to  contemplate  a  necessary  importation 
of  coal  to  a  country  which  by  its  possession  and  utilisation 
has  dominated  the  manufacturing  world.  It  will  be  in- 
deed  a  kind  of  moral  retribution  when  we,  the  great  and 

ing  machinery,  by  means  of  which  many  thousands  of  tons  of  small  and 
refuse  coal,  long  lying  useless  in  coaling  vicinities,  may  be  cleansed  from 
earthy  matter,  shale,  and  pyrites,  and  reduced  and  screened,  and  made 
marketable. 
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prodigal  exporters  of  coal,  or  rather  our  less  fortunate 
descendants,  shall  come  to  beg  abroad  for  the  mineral  we 
have  for  a  century  been  sending  away.  We  have  had 
coal  enough  and  to  spare,  but  we  have  squandered  our 
inheritance,  and  alas !  may  be  severely  punished. 

Speculating  upon  such  a  dismal  futurity,  let  us  in 
imagination  unroll  a  coal-map  of  the  known  world  before 
us.  Such  a  map  could  never  be  stereotyped,  because 
geographical  exploration  and  topographical  surveys  re- 
veal to  us  more  coal  than  we  even  a  few  years  since  knew 
to  be  on  our  earth.  Moreover  a  map  of  the  surface 
would  be  of  little  use  to  us ;  we  require  particulars  of 
thickness,  depth,  quality,  and  deposition. 

Very  probably  we  shall  commence  importing  foreign 
coals  by  having  recourse  to  the  Belgian  coal  field,  which 
lies  near  to  us,  although  at  present  the  Belgian  demand 
presses  on  the  supply.  This  forms  a  part  of  a  long  and 
comparatively  narrow  series  of  basins,  extending  about 
seventy-five  miles  from  east  to  west,  and  lying  in  about 
equal  proportions  within  France  and  Belgium,  the  latter 
country  possessing  a  field  of  about  forty  miles  in  longi- 
tudinal extent,  and  eight  miles  wide  in  the  mean,  "vvith  an 
area  of  326  square  miles  of  productive  coal  measures. 
Most  of  the  seams,  however,  are  thin  and  less  than  two 
feet  thick  on  an  average.  About  120  seams  are  now 
well  developed,  but  the  production  is  limited,  in  com- 
paring the  number  of  working  people  with  what  a  similar 
number  would  produce  in  a  British  mine.  There  may 
be  fifty  thousand  persons  altogether  employed  in  the 
Belgian  collieries,  of  whom  about  forty  thousand  are 
engaged  underground  and  ten  thousand  above  ground. 
The  total  production  in  1864  was  reported  at  10,000,000 
tons  of  coal,  whereas  in  1850  the  total  extraction  did  not 
amount  to  quite  six  millions.  It  is  now  perhaps  twelve 
millions. 
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We  may  also  resort  to  the  coal  fields  of  Westphalia, 
which  ought  to  be  generally  known,  as  they  contain  more 
than  sixty  beds  of  workable  coal  in  seams  of  from  three 
to  nine  feet  thick,  comprising  a  total  thickness  of  about 
200  feet  of  pure  coal  of  various  kinds,  and  extending 
over  a  surface  of  about  200  square  miles.  It  is  esti- 
mated that  there  are  about  forty  thousand  millions  of 
tons  of  coal  in  this  entire  field,  and  calculations  would 
probably  show  that  this  coal  might  even  now  be  imported 
by  sea  to  the  port  of  London  at  a  much  less  price  than 
we  have  been  recently  paying  for  our  fuel.  In  1867  the 
Kuhr  Coal  Basin  produced  ten  and  a  half  millions  of  tons 
of  coal,  while  in  1851  it  did  not  yield  two  millions  of 
tons.  Railways  and  low  charges  have  promoted  its  de- 
velopment.' 

In  the  future,  probably  our  country  will  obtain  coal 
from  the  British  North  American  Provinces,  which  con- 
tain about  8,000  square  miles  of  the  mineral.  Remain- 
ing under  our  own  dominion,  this  mineral  resource  will 
be  at  our  immediate  service ;  and  the  coal  in  Nova 
Scotia  is  already  attracting  considerable  attention. 
Were  it  not  for  the  impediments  of  distance  and  carriage 
we  might  at  once  avail  ourselves  of  these  deposits,  some 
of  which  are  now  extensively  mined,  but  cannot  be 
wrought  at  a  price  to  meet  our  home  necessities.  The 
element  of  cost  is  the  forbidding  element,  even  in  our 
o^vn  remote  dominions  ;  and,  in  fact,  a  mountain  of  coal 
at  three  or  four  guineas  a  ton  would  be  of  no  more  advan- 
tage to  us  than  Mont  Blanc  ^vith  thousands  of  tons  of 
useless  snow. 

•  "We  can  only  name  the  Saarbruck  coal  field  in  Rhenish  Bavaria, 
although  it  has  an  area  of  nearly  a  thousand  square  miles.  Dr.  H.  Ton 
Dechen  has  published  a  detailed  account  of  the  coal  fields  in  the  Rhine 
ProriocflS  and  Westphalia.  The  development  of  its  coal  mines  will  pro- 
bably prove  of  prime  importance  and  interest  to  Qermany  in  the  futtire, 
and  perhaps  also  to  us. 
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For  a  like  reason  the  vast  coal  deposits  of  ludia  are  of 
small  present  value.  They  are  full  of  hope  for  the 
future  progress  of  India,  but  a  cold  comfort  to  us.  Dr. 
Oldham  and  his  coadjutors  have  done  good  work  in 
estimating  that  about  sixteen  thousand  millions  of  tons  of 
coal  exist  in  all  the  known  Indian  coal  fields.  The 
extension  of  the  railway  system  of  India  will  of  course 
be  largely  aided  by  the  discovery  of  native  beds  of  coal ; 
and  we  shall  be  relieved  from  the  necessity  of  exporting 
British  coal  for  Indian  locomotives  and  navigation.  But 
that  is  the  extent  of  the  benefit  to  ourselves.  Few 
persons  who  speak  or  write  upon  the  coal  famine  which 
at  present  perplexes  the  whole  nation,  appear  to  remem- 
ber that  the  existence  of  immense  remote  deposits  of  coal 
is  of  little  or  no  value  to  us  in  our  existing  emergency. 
Looking  at  the  long  future  these  are  sufficiently  im- 
portant, but  looking  at  home  they  offer  no  solution  of 
our  difficulties,  and  no  hope  of  low-priced  coal  next 
winter.  For  the  remote  future  alone  do  they  afford  hope. 
In  the  last  number  of  this  Review  (p.  243),  we  gave  a 
brief  notice  of  the  discovery  of  the  extensive  coal  fields 
in  East  Berar,  comprising  an  estimated  aggregate  of 
480,000,000  tons  of  coal.  The  subject  of  Indian  Coal 
Resources  would  of  itself  demand  a  separate  article. 

It  has  only  of  late  years  been  made  known  that  the 
coal  fields  of  China  extend  over  an  area  of  400,000 
square  miles ;  and  a  good  geologist.  Baron  Von  Rich- 
thofen,  has  reported,  that  he  himself  has  found  a  coal 
field  in  the  province  of  Hunan  covering  an  area  of  21,700 
square  miles,  which  is  nearly  double  of  our  British  coal 
area  of  12,000  square  miles.  In  the  province  of  Shansi, 
the  Baron  discovered  nearly  30,000  square  miles  of  coal, 
with  unrivalled  facilities  for  mining.  But  all  these  vast 
coal  fields,  capable  of  supplying  the  whole  world  for 
some  thousands  of  years  to  come,  are  lying  unworked ; 
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and  it  appears  from  some  late  observations  in  the  House 
of  Commons,  that  certain  overtures  lately  made  for 
bringing  these  valuable  deposits  into  mining  development 
were  rejected.  The  Chinese  authorities  and  people  will 
prefer  to  pay  for  the  coal  imported  rather  than  use  their 
own.  They  are  ignorant  of  good  mining,  object  to  it 
politically,  and  suffer  all  the  natural  difficultieswhich  other 
nations  have  overcome,  to  'frighten  them  into  inveterate 
obstinacy  and  industrial  inactivity. 

The  greatest  resource  for  coal  in  the  future  will  be  the 
deposits  of  the  United  States  of  America,  which  have  an 
area  of  coal  formations  extending  over  500,000  square 
miles,  under  which  the  productive  or  workable  area  has 
been  calculated  at  200,000  square  miles.  We  can  count 
up  more  than  twenty  coal  fields  in  America,  some  of 
which  are  small  and  others  very  large.  Pennsylvania 
possesses  no  less  than  12,656  square  miles  of  bituminous 
coal  and  470  square  miles  of  anthracite ;  while  West 
Virginia  has  15,000  square  miles  ;  Illinois,  30,000  square 
miles;  Michigan,  13,000;  Iowa,  24,000,  and  Missouri 
21,000  square  miles  of  coal.  Add  to  these  the  great 
coal  fields  lying  within  the  Ancient  Appalachian  Basin, 
amounting  in  all  to  203,000  square  miles. 

It  must  not  be  thought  that  the  small  extent  of  the 
areas  of  anthracite  in  America  is  a  measure  of  their 
value,  for  their  value  is  in  inverse  proportion  to  their 
area.  In  many  respects  Pennsylvanian  anthracite  is  pecu- 
liarly serviceable ;  it  is  more  dense  and  compact  than 
other  kinds,  and  a  pure  specimen  will  yield  from  ninety 
to  ninety-five  per  cent,  of  carbon.  On  the  north  side  of 
our  South  Welsh  coal  fields  we  possess  an  anthracite 
resembling  that  of  Pennsylvania,  and  which  is  therefore 
valuable  as  steam  coal.  At  this  present  time  the 
Americans  would  perhaps  value  their  470  square  miles 
of  anthracite  in  Pennsylvania  above  their  200,000  square 
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miles  of  bituminous  coal  lying  elsewhere,  for  the  beds  of 
anthracite  are  situated  in  the  vicinity  of  numerous  great 
and  prosperous  cities,  and  have  done  for  all  that  region 
something  like  what  our  coal  fields  have  done  for  us. 
There  are  now  12,000,000  of  people  deriving  their  chief 
supplies  of  coal  from  these  deposits,  and  the  same  process 
is  going  on  there  as  here.  The  present  12,000,000  will 
increase,  and  the  present  produce  of  anthracite  likewise, 
and  they  will  increase  in  accelerated  ratios.  Taking  the 
present  annual  anthracite  production  at  about  ten  or 
twelve  million  tons,  this  mil  soon  advance  with  the  en- 
larging demand,  and  we  can  readily  anticipate  both  the 
simultaneous  growth  of  population  and  anthracite  mining. 
A  dense  population  rapidly  extending  over  an  area  twice 
as  large  as  that  of  Great  Britain,  will  eventually  bring 
up  the  extraction  of  anthracite  to  a  high  amount,  and  the 
cost  will  increase  until  the  people  begin  to  work  their 
bituminous  coal,  which  will  always  preserve  them  from 
a  coal  famine  like  our  own,  and  at  the  same  time  tend  to 
bring  more  and  more  of  their  adjoining  deposits  into  mining 
and  to  market. 

Numerous  momentous  results  depend  upon  the  success- 
ful solution  of  the  problems  adverted  to  in  this  article. 
That  our  commercial  prosperity  is  founded  upon  the 
possession  and  use  of  coal  is  sufficiently  known  as  a 
general  truth,  but  the  whole  state  of  the  case  is  not  so 
widely  understood.  Great  Britain  has  become  the  work- 
ing coal  field  of  the  world.  We  have  for  some  years 
been  raising  more  than  half  the  total  coal  raised  in  all 
parts  of  the  globe,  and  we  have  recently  raised  con- 
siderably more  than  half  that  total,  which  in  1866  was 
estimated  at  170,430,544  millions  of  tons.  If  the  whole 
world  may  now  be  supposed  to  raise  annually  about 
200,000,000  of  tons,  we  are  raising  about  120,000,000 
out  of  the  200,000,000.     Yet  with  this  immense  extrao- 
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tion  we  have  only  about  32,000,000  of  inhabitants  in  the 
United  Kingdom.  ^  ...^^ 

Let  us  contrast  our  case  with  that  of  the  United  States. 

That  vast  region  has  a  present  population  of  not  much 
more  than  39,000,000,  for  the  census  of  1870  returned  it 
as  38,558,371.  Last  year  (according  to  a  recent  advice) 
the  total  production  of  coal  in  the  States  was  41,491,135 
tons.  In  1865  the  total  production  hi  the  United  States 
was  11,324,207  tons,  and  of  anthracite  11,532,732  tons; 
altogether  making  22,856,939  tons ;  and  the  capital  then 
employed  in  coal-mining  throughout  the  United  States 
was  40,000,000  of  dollars,  while  the  capital  invested  in 
railroads  and  canals  penetrating  those  coal  fields,  made 
principally  for  their  development,  and  sustained  by  the 
coal  trade,  amounted  to  170,000,000  of  dollars.  This 
large  increase  is  a  striking  example  of  prosperity ;  but 
the  Americans  have  one  serious  drawback,  namely  dear 
labour,  and  they  cannot  as  yet  compete  with  our  cheaper 
labour.  Should,  however,  our  mining  labour  continue 
at  any  such  cost  as  recently,  the  wages  in  America  may 
become  actually  less  than  ours  or  equal  to  them.  Then 
the  present  relative  conditions  may  be  reversed ;  we 
have  possessed  far  less  coal,  and  enjoyed  far  better  and 
cheaper  means  of  extracting  it ;  they  have  had  the  most 
coal  and  have  only  required  as  cheap  or  cheaper  labour 
than  ours,  and  equal  skill  in  mining,  to  turn  the  balance 
in  their  favour.'     The  Superintendent  of  the  American 

•  The  question  is  too  Urge  for  present  discussion,  or  we  should  show 
grounds  for  believing  that  the  balance  is  now  turning  against  us,  and  that 
jost  as  eoa]  and  iron  hare  become  dearer  here,  the  Americans  have  resorted 
to  their  own  iron  and  wrought  their  own  coal.  Id  1871  and  1872  they  ex- 
hibited great  energy  in  both  departments,  and  as  a  consequence  have  bought 
less  of  oar  iron.  In  the  first  two  months  of  1872  they  received  88,430 
tons  of  our  iron  rails,  while  in  the  first  two  months  of  this  year  they  took 
only  48,901  tons;  thus  showing  a  decrease  of  39,529  tons;  and  as  American 
orders  largely  go  to  Wales,  we  at  ooee  arrive  at  an  important  conclusion  on 
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Census  thinks  that  the  population  of  the  United  States 
in  the  year  1900  will  number  100,000,000.  If  by  that 
period  the  balance  should  be  turned  in  their  favour,  then 
the  vast  demands  for  coal  will  have  stimulated  a  corre- 
sponding extension  of  coal-mining;  and  the  Americans 
must  open  coal  fields  of  far  Avider  extent  than  our  own. 

The  course  of  manufacturing  supremacy,  of  wealth, 
and  of  power  is  directed  by  Coal.  That  wonderful 
mineral,  of  the  possession  of  which  Englishmen  have 
hitherto  thought  so  little,  but  wasted  so  much,  is  the 
modern  realisation  of  the  philosopher's  stone.  This 
chemical  result  of  primeval  vegetation  has  been  the 
means,  by  its  abundance,  of  raising  this  country  to  an 
unprecedented  height  of  prosperity,  and  its  deficiency 
might  have  the  effect  of  lowering  it  to  slow  decline,  while 
by  greater  abundance  it  raises  another  country  in  the 
Far  West  to  a  prosperity  possibly  greater  than  our  own. 
It  supplies  food,  force,  heat,  light  and  motion — wonderful 
alike  in  its  geological  origin  and  in  commercial  and 
national  influences.  It  raises  up  one  people  and  casts 
down  another ;  it  makes  railways  on  land  and  paths  on 
the  seas.  It  founds  cities,  it  rules  nations,  it  changes 
the  course  of  empires.  And  along  with  all  this  physical 
and  social  efficiency,  it  reads  us  a  grave  and  solemn 
admonition.  There  is  a  moral  purpose  and  retribution 
in  all  its  vicissitudes.  Prodigality,  wastefulness,  lack  of 
prudent  calculation,  social  selfishness,  embittered  class 
interests,  and  the  national  neglect  of  social  and  moral  as 
well  as  physical  laws  in  relation  to  this  one  indispensable 
gift  of  nature,  will  assuredly  bring  retributive  justice 
upon  us  all  or  upon  our  posterity. 

the  suicidal  character  of  strikes  in  that  countr}*.  It  has  recratly  come  to 
light  that  in  the  English  market  iron  is  3/.  per  ton  dearer  than  in  the 
American  market. 
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II. 

ox  THE  COAL  FIELDS  OF  NORTH  AMEBIGA 
AND   ORE  AT  BRITAIN.^ 

We  had  occasion  to  refer  in  a  recent  Xumber,  for 
another  purpose,  to  the  magnificent  and  elaborate  work 
which  Mr.  Rogers,  under  the  liberal  patronage  of  the 
state  of  Pennsylvania,  has  recently  given  to  the  world. 
Our  present  object  concerns  exclusively  the  Essays  on 
the  Coal  formations  of  various  countries,  which  are  by  no 
means  the  least  interesting  and  important  portion  of 
these  volumes.  The  history  of  Coal  affects,  in  the 
highest  degree,  the  entire  social  condition  of  our  species ; 
and  we  propose  to  consider  it  in  the  following  pages,  not  so 
much  with  reference  to  its  geological  characteristics,  as 
in  connection  with  the  prodigious  services  which  this 
mineral  renders  to  civilisation.  In  those  seams  of  com- 
bustible matter,  which  the  industry  and  ingenuity  of  man 
have  discovere<l  and  worked  in  various  parts  of  the  globe, 
lies  the  latent  force  which  gives  life  to  the  steam-engine. 
Heat,  motion,  power,  and  that  wonderful  energy  which 
propels  in  a  thousand  forms  the  mechanism  of  modem 
society,  are  all  concentrated  here;  and  the  geological 
revolutions  which  reduced  the  primeval  forests  and 
morasses  of  the  globe  to  this  condition,  were  preparing,  in 
the  incalculable  distances  of  past  ages,  that  new  element 

'  Euayt  on  the  Coal  Formation  and  itt  Fossils,  and  a  Description  of  the 
QmU  Fidds  of  North  America  and  Great  Britain,  annexed  to  the  Govern- 
ment Survey  of  the  Geology  of  Pennsylvania.  By  Henry  Darwin  Rogers, 
Sute  Geologist.  Edinburgh  and  Philadelphia:  1858.  3  vols.  4to.  with 
Flans. 
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which  was  one  day  to  make  man  the  master  of  earth,  of 
water,  and  of  fire.  To  our  mind  there  is  nothing  more 
indicative  of  the  eternal  forethought  which  framed  the 
structure  of  the  world,  than  the  fact,  that  perishable 
organisations,  which  flourished  thousands  of  years  before 
the  existence  of  man,  should  have  become  subservient  to 
the  latest  applications  of  human  skill.  The  power  of 
calculation  can  hardly  measure  the  stupendous  addition 
made  by  this  force  to  the  dynamic  power  of  man ;  but  we 
may  borrow  the  estimate  given  by  Professor  Rogers,  of 
the  value  of  the  coal  fields  of  this  small  island — a  very 
small  portion,  as  we  shall  presently  see,  of  the  vast  coal 
fields  which  stretch  across  the  globe. 

Each  acre  of  a  coal  seam,  four  feet  in  thickness,  and 
yielding  one  yard  net  of  pure  coal,  is  equivalent  to  about 
5000  tons,  and  possesses,  therefore,  a  reserve  of  mechanical 
strength  in  its  fuel  equal  to  the  life-labour  of  more  than 
1600  men.  Each  square  mile  of  one  such  single  coal-bed 
contains  3,000,000  tons  of  fuel,  equivalent  to  1,000,000 
of  men  labouring  through  twenty  years  of  their  ripe 
strength.  Assuming,  for  calculation,  that  10,000,000  of 
tons,  out  of  the  annual  produce  of  British  coal  mines,  are 
applied  to  the  production  of  mechanical  power,  then 
England  annually  summons  to  her  aid  the  equivalent 
of  3,300,000  fresh  men  pledged  to  exert  their  fullest 
strength  through  twenty  years.  Reducing  this  to  one 
year,  we  find  that  England's  actual  annual  expenditure 
of  power,  generated  by  coal,  is  represented  by  that  of 
66,000,000  of  able-bodied  labourers.  This  is  a  represen- 
tation of  what  really  exists  in  another  form ;  but  if  we 
proceed  so  far  as  to  convert  the  entire  latent  strength 
resident  in  the  whole  annual  produce  of  our  coal  mines 
into  its  equivalent  in  human  labour,  then,  by  the  same 
process  of  calculation,  we  shall  find  it  to  be  more  than 
the  labour  of  400,000,000  of  strong  men,  or  more  than 
double  the  number  of  adult  males  now  upon  the  globe  I 
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An  element  in  the  above  calculation  is  one  of  the  most 
humiliating  compftrisons  that  can  be  dra^vn  between 
human  and  mechanical  power.  If  we  estimate  a  lifetime 
of  hard  human  work  at  twenty  years,  giving  to  each  year 
300  working  days,  then  we  have  for  a  man's  total 
dynamic  efforts  6000  days.  In  coal  this  is  represented 
by  three  tons ;  so  that  a  man  may  stand  at  his  own  door 
while  an  ordinary  quantity  of  coals  is  being  delivered,  and 
say  to  himself:  *  There,  in  that  waggon,  lies  the  mineral 
representative  of  my  whole  working  life's  strength !  * 

In  such  aspects  as  these,  how  momentous  to  ourselves 
is  the  natural  possession  of  coal — of  the  fuel  ever  ready 
at  a  moment's  preparation  to  generate  a  })ower  the  very 
opposite  of  its  own  nature — a  power  that  transcends  all 
others  yet  known  to  be  applicable  to  mechanical  move- 
ments ;  that  disdains  narrow  imprisonment,  and  wings  us 
or  wafts  us  over  land  and  sea — that  daily  draws  up  from 
the  deepest  pits  more  and  more  of  the  mineral  fuel  that 
gave  it  birth  and  impulse — that  makes  tens  of  thousands 
of  wheels  and  spindles  to  revolve  incessantly — that  causes 
raw  materials  to  be  wrought  into  airiest  fabrics  or 
solidest  structures — that  transports  navies  and  armies, 
changes  the  character  of  warfare  by  accelerating  the 
transfer  of  men  and  the  munitions  of  war,  decides  the  fate 
of  battles,  and  determines  the  destiny  of  nations.  How 
momentous,  we  repeat,  is  the  possession  of  the  generator 
of  all  these  movements !  In  our  extensive  beds  of  coal 
we  have,  in  fact,  the  motive  power  of  the  world,  stored  up 
for  us  in  the  most  compact  and  suitable  form.  In  coal  we 
have  the  world-moving  lever  of  Archimedes,  and  it  may 
be  said  that  the  steam  engine  is  the  fulcrum.  Few  econo- 
mical enquiries,  therefore,  can  assume  greater  importance 
and  higher  interest  than  those  which  are  connected  with 
our  coal  deposits.  Under  what  geological  conditions  do 
we  find  them  in  our  own  and  other  countries?    what 

B  2 
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approximation  can  we  form  to  the  amounts  possessed  by 
the  principal  countries  of  Europe  and  America  ?  More 
particularly,  what  are  our  British  coal  possessions,  at  what 
rate  have  we  mined,  and  are  we  now  mining  them,  in 
what  directions  and  for  what  purposes  are  our  supplies 
distributed,  and  can  we  arrive  at  any  approximate 
estimate  of  the  vast  quantities  we  distribute  to  domestic 
use,  to  manufactories,  and  to  foreign  countries  ?  Finally, 
directing  our  attention  to  the  qualities  of  certain  coals, 
what  are  the  conditions  of  a  good  steam  coal ;  to  what 
extent  are  steam  coals  possessed  by  ourselves  and  other 
nations  ;  and  how  far  does  the  possession  of  such  qualities 
of  coal  affect  the  conditions  of  naval  warfare  and  the 
prospects  of  victory  ? 

The  great  Carboniferous  series  of  rocks  which  derives 
its  name  from  the  coal  found  in  them,  is  both  geologically 
and  economically  important,  and  we  may  add,  as  regards 
our  own  country,  artistically  interesting;  some  of  the 
sweetest  river  and  valley  scenes  in  our  land  are  indebted 
to  the  character  of  these  rocks  for  their  scenic  beauty  and 
even  grandeur.  They  occupy  an  immense  tract  in 
Northumberland,  Durham,  Yorkshire,  and  South  "Wales ; 
and  in  Ireland,  the  greater  part  of  its  plains,  and  of  the 
broadly  undulated  interior,  consist  of  the  mountain  lime- 
stone, covered  in  some  places  by  the  coal  measures,  and 
in  others  supported  by  the  old  red  sandstone.  Although 
mineralogically  the  same  rock  is  termed  Carboniferous  or 
coal-bearing,  yet  this  is  chiefly  because  it  is  the  principal 
it)ck  associated  with  the  series  of  coal-bearing  beds,  or  as 
they  are  called,  the  coal  measures.  The  Carboniferous 
limestone  itself,  in  south-western  England  and  South 
Wales,  includes  no  coal  of  consequence  or  amount ;  and 
except  in  some  rarer  and  higher  parts  of  this  limestone 
formation,  not  even  small  coal  seams  can  be  traced  in  it 
n  the  districts  named.  It  contains,  however,  a  rich 
assemblage  of  organic  remains  which  are  essentially  of 
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marine  character,  and  the  whole  is  evidently  a  marine 
formation.  The  tame  general  conditions  appear  to  have 
prevailed  in  the  Britisli  Islands,  as  far  north  as  Derby- 
shire and  North  Wales ;  but  as  we  advance  further 
northward,  the  coal  beds  become  more  intermingled  with 
the  mass  of  supporting  calcareous  deposits,  from  which  we 
may  infer  that  in  the  northern  portions  of  this  area,  the 
natural  conditions  favourable  to  the  growth  and  entomb- 
ment of  the  vegetation  from  which  coal  was  produced, 
commenced  at  an  earlier  geological  period  than  in  the 
southern  parts  of  the  area  indicated. 

The  coal  measures  themselves,  or  the  series  of  beds  in- 
timately associated  with  the  seams  of  coal,  consist  of  a 
number  of  strata  of  alternating  sandstones,  shales,  and 
coals.  But  the  pure  beds  of  coal  in  this  great  aggregate 
are  insignificant  in  comparison,  for  in  all  they  only 
amount  to  a  thickness  of  47  feet  9  inches,  and  are,  there- 
fore, merely  in  the  proportion  of  15  of  coal  to  38  of  rock- 
measures.  Later  researches  give  an  aggregate  of  76  feet 
of  coal.  Now  as  none  of  the  seams  of  coal  separately 
exceed  6  feet  of  available  thickness,  while  many  of  them 
are  not  more  than  as  many  inches,  the  stranger  who  for 
the  first  time  sees  a  Newcastle  coal  seam  underground, 
can  scarcely  bring  himself  to  apprehend  that  the  vast  ex- 
penditure he.  beholds,  and  the  array  of  machinery  and 
labour  in  action,  are  all  directed  to  the  excavation  of  a 
thickness  of  a  few  feet  of  coal,  and  least  of  all,  when  the 
seam  is  barely  6  inches  thick.  In  tracing  this  great 
series  of  rocks  through  our  own  country,  we,  in  fact, 
trace  the  coal ;  for  the  pure  bitiuninous  coal  has  never 
with  us  been  largely  found  apart  from  that  series ;  that 
is  its  true  geological  position.  The  exceptions  in  the 
oolitic  coal  seams  of  Brora  in  Sutherlandshire,  and  at 
Gristhorpe  in  Yorkshire  are  of  trifling  importance.  Had 
this  now  familiar  fact  been  previously  recognised,  many 
thousands  of  pounds  vainly  expended  in  the  search  for 
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coal,  would  have  been  saved,  and  many  ridicalous  en- 
quiries as  to  the  possibility  of  finding  it  in  particular 
places  would  have  been  spared. 

The  orijrinal  formation  of  coal  is  one  of  the  most  inter- 
esting  enquiries  in  theoretical  geology.  That  coal  was 
composed  of  primeval  vegetation  is  demonstrated  by  the 
experiments  of  such  chemists  as  Liebig  as  well  as  by  the 
evidences  it  carries  in  its  own  existence,  and  in  its  neigh- 
bourins  sandstone.  A  coal  bed  is  in  fact  a  hortus  siccus 
of  Old- World  vegetation, — and  this  is  the  more  strikingly 
seen  when  some  diligent  collector,  like  Mr.  Hutton  in 
the  north,  gathers  together  in  the  course  of  years  a 
cabinet  of  coal  plants.  To  inspect  such  a  collection  is  to 
behold  compendious  evidence  of  the  existence  of  a  most 
ancient  and  luxuriant  flora,  from  the  remains  of  which  Ave 
are  at  this  day  deriving  heat,  light,  and  power.  Careful 
research  into  the  character  of  the  coal  plants  enables  us 
to  restore  in  imagination  the  standing  and  growing  plants 
of  that  remote  era.  We  may  depict  huge  trees  of  strange 
forms  ;  thick  hedges  of  tall  reeds,  with  glossy  stems  and 
radiating  pointed  leaves  ;  gigantic  club-mosses  and  innu- 
merable ferns,  overtopped  by  trees  like  pines;  and  a 
strange  plant  resembling  an  immense  coach-wheel  within 
its  rim,  so  that  the  boughs  shoot  out  horizontally  on  all 
sides  like  spokes  from  the  nave, — the  central  portion  of  a 
Stigmaria  ficoides,  once  floating  near  what  is  now  New- 
castle ;  and  in  our  own  Scottish  coal  field  of  Fife  a  fossil 
trunk,  supposed  to  have  belonged  to  a  gigantic  Araucaria, 
has  been  extracted  from  the  earth  at  no  great  distance 
from  the  richly  wooded  hills  of  Raith. 

The  more  we  can  discover  concerning  the  fossil  plants 
in  and  near  the  coal  beds,  the  nearer  shall  we  approximate 
to  a  solution  of  the  problems  connected  with  the  forma- 
tion of  the  coal  itself.  Much  knowledge  on  this  subject 
has  been  gradually  accumulated.     Erect  fossil  trees  have 
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been  found  in  some  parts  of  Europe  as  well  as  in  our  own 
country.  Five  cxfMnpIes  of  fossil  roots  and  trunks  were 
discovered  erect,  as  they  grew,  on  the  Bolton  and  Man- 
chester Railway,  and  above  them  was  a  seam  of  coal  two 
feet  in  thickness.  In  the  extensive  coal  field  of  South 
Wales,  Mr.  Logan  affinns  that  there  is  no  instance  of  a 
seam  of  coal  occurring  without  a  bed  of  underclay  which 
abounds  in  remains  of  the  marshy  plant  Stigmariajicoides 
(now  considered  to  be  the  roots  of  a  Sigillaria,  or  prob- 
ably other  plants),  and  he  conceives,  from  its  abundance, 
that  it  nuist  have  been  the  chief  component  of  the  bed  of 
coal.  He  found  the  same  kind  of  underclay  and  the 
same  plants  in  the  Pennsylvanian  coal  fields.  Moreover 
vertical  stems  of  plants  are  found  at  more  than  one  geo- 
logical level,  and  in  coal  districts  in  Nova  Scotia  and 
Cape  Breton,  in  several  of  the  planes  of  vegetation  stems 
are  still  seen  standing'  in  their  places  of  growth  above 
each  other,  to  the  extent,  it  is  supposed,  of  fifty  or  even 
one  hundred  ancient  forests  buried  one  above  another. 

A  glance  at  the  beautiful  plates  of  Professor  Rogers' 
work  recalls  to  us  very  nearly  the  same  fossils  from  the 
coal  formation  of  America,  as  may  be  seen  in  the  plates 
of  the  plants  Fossil  Flora  of  Lindley  and  Hutton.  We 
could  find  many  or  even  most  of  the  American  fossils, 
with  slight  specific  differences,  paralleled  in  our  British 
cabinets.  The  variations  in  the  vegetation  are  evidently 
only  such  as  might  be  found  at  great  distances  under 
similar  conditions  of  climate.  Two  hundred  and  twenty 
species  of  plants  from  the  coal  measures  and  carboniferous 
rocks  of  Pennsylvania,  yielded  more  than  one  hundred 
species  which  were  entirely  identical  with  species  already 
recognised  in  the  European  coal  fields.  Fifty  others 
showed  differences  so  slight  that  a  fuller  comparison  with 
better  specimens  may  result  in  their  identification  ;  while 
even  the  new  species,  which  seem  to  be  restricted  to  that 
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foreign  field,  bear  in  every  iastance  a  close  relationship 
to  European  forms.  It  is,  therefore,  upon  the  best 
evidence  that  we  pronounce  a  remarkably  near  affinity  to 
exist  between  the  carboniferous  fossil  flora  of  North 
America  and  of  Europe.  This  is  but  another  confirma- 
tion of  the  closely  analogous  conditions  of  the  ancient 
coal  era;  and  we  might  even  show  how  very  close  the 
affinity  is  in  other  particulars,  as  that  the  most  common 
species  of  plants  in  the  coal  flora  of  Europe  are  prob- 
ably so  in  America,  while  scarcity  in  the  one  continent 
corresponds  to  scarcity  in  the  other.  It  is  also  con- 
firmatory of  this  view  that  the  fossil  flora  of  the  oolites 
of  Scotland,  to  use  the  words  of  Hugh  Miller,  *  in  its  aspect 
as  a  whole  greatly  resembles  the  oolite  flora  of  Virginia, 
though  separated  in  space  from  the  locality  in  which 
the  latter  occurs  by  a  distance  of  nearly  four  thousand 
miles.  There  are  several  species  of  plants  common  to 
both ;  both  too  manifest  the  great  abundance  in  which 
they  were  developed  of  old  by  the  beds  of  coal  into  which 
their  remains  have  been  converted.' 

The  abundance  and  vast  size  of  certain  coal  plants 
have  formerly  been  thought  to  imply  an  extremely  hot  as 
well  as  a  moist  and  equable  climate  ;  but  further  investi- 
gations of  the  structure  and  relations  of  these  plants 
rather  indicate  a  very  different  climate  from  the  present 
in  that  period  than  a  very  hot  one.  The  prevalence  of 
ferns  points  to  an  extremely  humid,  and  at  the  same  time 
an  equable  and  even  temperate  climate,  without  severe 
cold.  Such  is  the  view  of  many  eminent  geologists  at  the 
present  day,  and  it  is  derived  from  observation  of  the 
conditions  now  favoural)le  to  similar  tribes  of  plants,  as 
for  instance  in  the  islands  of  tropical  oceans,  and  of  the 
southern  temperate  zone.  An  opposite  conclusion,  at 
least  as  far  as  regards  tropical  climate,  has  been  arrived  at 
by  M.  Lesquereux,  who  assisted  Professor  Rogers,  and 
also  by  Professor  Brook.     That  gentleman  affirms  that 
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*  nothing  can  authorise  us  to  admit  these  atmospheric  in- 
fluences as  very  different  from  what  they  are  now.'  With 
reference  to  the  immense  trunks  of  trees,  perhaps  of  fern 
trees,  to  which  we  now  find  an  affinity  only  in  the  tropical 
regions,  it  may  be  said,  how  is  it  possible  to  account  for 
their  growth  in  our  latitude  if  we  do  not  admit  of  a  great 
change  of  temperature  ?  M.  Lesquereux  replies  that  in 
the  peat  bogs  of  northern  countries,  of  Denmark  and 
Sweden,  much  larger  trunks  of  trees  may  be  found  than 
those  which  have  been  discovered  in  ours ;  but  the  true 
fern  trees  (  Caulopteris)  are  very  scarce  in  the  coal ;  and 
th&t  as  to  presumed  difference  of  temperature,  the  clearing 
of  valleys  and  the  drainage  of  lands  may  cause  a  climate 
not  really  to  become  colder,  generally  speaking,  though 
the  extremities  of  temperature  are  more  distant ;  that  is, 
it  is  colder  in  winter  and  hotter  in  summer.  The  degree 
of  this  difference  regulates  the  vegetation  of  a  country ; 
and  it  is  sufficient  to  afford  us  the  reason  of  the  difference 
of  the  type  of  vegetation  between  the  coal  period  and  our 
own,  if  we  *  admit  that  the  continents  were  less  extended, 
and  only  low  islands  entirely  covered  with  marshes.* 
Further,  it  is  thought  that  all  the  physical  phenomena  of 
our  time  were  then  in  activity.  There  are  in  parts  of  the 
American  beds  evident  marks  of  drops  of  rain  and  of 
hail,  and  also  cracks  caused  by  dryness  under  a  burning 
sun.  In  layers  of  coal,  the  thickness  of  which  scarcely 
exceeds  the  twelfth  part  of  an  inch,  there  are  the  proofs 
of  an  annual  decay,  and  of  annual  heaping  of  the  plants 
exactly  as  may  now  be  traced  in  peat-bogs.  In  the  bitu- 
minous coal  of  Ohio  the  annual  gro\^'th  of  the  coal  is  well 
marked  by  the  thin  layers,  which  are  about  one-twelfth  of 
an  inch  in  thickness. 

If  this  could  be  accepted  as  a  chronological  unit,  we 
should  be  enabled  to  arrive  at  some  conception  of  the  lapse 
of  time  demanded  for  the  formation  of  seams  of  coal,  and 
of  the  vast  abundance,  as  well  as  bulk,  of  the  vegetation 


58  COAL   AT   HOME   AND  ABROAD. 

of  the  carboniferous  era.  Not  only  were  there  arborescent 
plants  which  attained  a  height  of  sixty  feet,  but  the  im- 
mensity of  the  mass  must  have  equalled,  if  not  surpassed, 
the  luxuriance  of  growth.     What  an  amount  of  vegetable 
matter  must  have  been  required  for  the  total  seams  of  any 
of  our  coal  fields,  and  particularly  for  the  Staffordshire 
*  thick  coal,'  which  attains  a  thickness  of  thirty,  and  some- 
times nearly  forty  feet !     Calculations  have  been  made  by 
Mr.  Maclean  respecting  the  quantity  of  woody  matter 
which  may  be  supposed  to  have  entered  into  the  composi- 
tion of  a  given  bulk  of  coal ;  the  result  of  which  is  that 
one  acre  of  coal,  three  feet  thick,  is  equal  to  the  produce 
of  1940  acres  of  growing  forest ;  and  that  if  the  wood  all 
grew  on  the  spot  where  its  remains  now  exist  as  fuel,  the 
coal  bed  of  the  above  dimensions  would  be  the  consequence 
of  a  forest  growth  of  1940  years.     Even  if  we  grant  a 
rapidity  of  vegetation  like  that  of  a  tropical  climate,  still 
we  should  demand  at  least  1000  years  for  the  formation  of 
one  such  coal-seam  ;  and  for  the  thirty-six  yards  of  coal 
in  the  Mid-Lothian  coal  field,  a  period  of  at  least  36,000 
years.     What  time,  then,  would  be  requisite  for  the  ag- 
gregation  of  such  a  coal  deposit  as  that  at   Saarbriick, 
where  120  beds  are  superposed  on  one  another,  exclusive 
of  many  which  are  less  than  one  foot  thick ;  and  what 
time  untold  must  we  allow  for  the  formation  of  the  vast 
deposits  of  America  and  Nova  Scotia  ?     As  Hugh  ^Miller 
observes :  *  All  the  forests  of  America  gathered  into  one 
mass  would  fiiil  to  furnish  the  materials  of  a  single  coal- 
seam  equal  to  that  of  Pittsburg.'     And  Sir  C.   Lyell 
remarks,  with  reference  to  the  great  beds  of  anthracite 
coal,    between    forty   and   fifty  feet  thick,  quarried  at 
Mauch  Chunk  (the  Bear  Mountain),  in  Pennsylvania: 
*  The  accumulation  of  vegetable  matter  now  constituting 
this  vast  mass  may,  perhaps,  before  it  was  condensed  by 
pressure,  and  the  discharge  of  its  hydrogen  and  oxygen. 
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and  oUier  volatile  ingredients,  have  been  between  200  and 
300  feet  thick.'  Confining  ourselves  even  to  the  estimated 
total  quantity  of  coal  contained  in  the  entire  known 
deposits  of  our  ovna  country,  in  what  words  or  figures  can 
we  represent  to  ourselves  the  vegetation  requisite  to 
compose  our  5,400  square  miles  of  coal  area,  which  is 
calculated  to  contain  1 90,000,000,Q00  tons  of  coal. 
Our  minds  are  baflHed  in  aiming  to  comprehend  the  bulk 
of  original  material,  the  seasons  of  successive  growth,  and 
the  innumerable  years  or  ages  which  passed  while  decay, 
and  maceration,  and  chemical  changes,  prepared  the 
fallen  vegetation  for  fuel.  In  descending  the  shaft  of  a 
coal  pit  we  shoot  down  in  five  minutes  through  a  succession 
of  beds,  which  represent  a  duration  immeasurably  sur- 
passing the  whole  period  of  man's  existence  upon  this 
globe.  ISIark  off  man's  terrestrial  duration  upon  a  vertical 
scale  composed  of  a  dozen  seams  of  coal,  and  the  whole 
human  age  would  form  but  an  unit,  though  you  should 
divide  the  scale  minutely.  Yet  it  is  for  this  creature  of 
a  day  that  the  primeval  forests  grew,  the  mighty  ferns 
waved  their  fronds,  the  marshy  plants  spread  their 
succulent  leaves  and  stems,  the  favouring  sun  shone,  the 
heavy  rains  descended,  the  hurricanes  uprooted  trees, 
solid  growth  succumbed  to  slow  decay,  and  all  the  secret 
but  sure  resources  of  the  laboratory  of  Nature  were 
brought  into  activity  to  reduce  the  fallen  or  crippled 
vegetation  into  a  carbonaceous  and  bituminous  condition, 
and  to  prevent  its  admixture  with  arenaceous  and  de- 
teriorating ingredients,  to  run  it  out  into  long  and  level  or 
gently  curved  deposits,  to  pack  it  into  solid  sandstone 
cases  and  under  huge  shady  covers,  and  to  store  it  in  the 
smallest  compass  by  the  mighty  pressure  of  ponderous 
rock-presses ! 

We  have  before  us,  then,  the  ascertained  facts  that 
immense  accumulations  of  vegetation  were  collected ;  that 
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this  vegetation  consisted  largely  of  SiffillaricBf  the  root- 
lets of  which  are  met  with  in  great  abundance  in  the  clays 
representing  the  floors  on  which  the  coal  seams  rest;  also 
of  reed-like  plants,  such  as  calamites  and  lepidodendra ; 
that  coniferous  trees  (those  of  the  fir  tribe),  do  not  form  a 
considerable  element  in  the  composition  of  coal ;  and  that 
the  conditions  under  which  the  coal  plants  flourished 
appear  to  have  belonged  to  such  swamps  as  were  covered 
to  a  great  extent  Avith  water,  rather  than  to  anything  in 
^e  form  of  peat  bogs. 

As  to  the  particular  mode  of  aggregation,  we  may  find 
modern  and  existinjj  illustrations  in  the  timber  which  is 
drifted  down  by  great  rivers,  and  is  often  arrested  by 
lakes.  This  may  sink  after  being  water-logged,  and  may 
become  imbedded  in  lacustrine  strata,  if  any  be  forming 
in  the  locality.  A  portion,  however,  will  float  on  and 
reach  the  sea.  We  have  an  example  of  a  vast  accumula- 
tion of  vegetable  matter  now  in  progress  under  both  these 
conditions  in  the  course  of  the  Mackenzie  River,  in 
America,  as  noted  by  Sir  C.  Lyell.  Again,  in  an  arm 
of  the  Mississippi,  drift  trees,  collected  in  thirty-eight 
years,  formed  a  continuous  raft  ten  miles  in  length,  and 
eight  feet  deep. 

Dr.  Richardson '  describes  a  still  more  illustrative 
instance  in  the  enormous  annual  amount  of  drift  timber 
brought  doAvn  in  the  Slave  Lake,  which  vies  in  dimensions 
with  some  Canadian  lakes.  There  the  trees  retain  their 
roots,  and  being  loaded  with  earth  and  stones,  readily 
sink,  especially  when  water-soaked.  They  there  accumu- 
late in  eddies,  and  form  shoals,  which  ultimately  enlarge 
into  islands.  A  thicket  of  willows  covers  the  new-found 
island  as  soon  as  it  appears  above  water,  and  their  fibrous 

*  Geognostical  Observations  on  Franklin's  Polar  Expedition  :  dted  by 
Sir  C.  Lyell  in  his  •  Principles  of  Geology.' 
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roots  serve  to  bind  the  whole  family  together.  Sections 
of  these  islands  are  annually  made  by  the  river,  assisted 
by  the  frost ;  and  it  is  interesting  to  study  the  appearance 
of  the  trees,  according  to  their  different  ages.  The  trunks 
gradually  decay,  until  they  are  converted  into  a  blackish 
brown  substance  resembling  peat,  but  which  still  retains 
mere  or  less  of  the  fibrous  structure  of  the  wood.  Layers 
of  this  substance  often  alternate  with  layers  of  clay  and 
sand,  the  whole  being  penetrated  to  the  depth  of  four  or 
five  yards  by  the  long  fibrous  roots  of  the  willows.  A 
dei)Osition  of  this  kind,  made  with  the  addition  of  an 
infiltration  of  bituminous  matter,  produces  an  excellent 
imitation  of  coal,  with  impressions  of  the  willow  roots. 
One  of  the  most  interesting  resemblances  to  our  coal 
measures  observed  in  this  place  was  the  horizontal  slaty 
structures  presented  by  the  old  alluvial  banks,  and  the 
regular  curve  which  the  strata  assumed  from  unequal 
subsidence.  The  Slave  Lake  itself  must,  in  process  of 
time,  be  filled  up  by  the  matter  conveyed  into  it  daily 
from  the  Slave  River. 

Other  situations  are  known  where  vast  vegetable  accu- 
mulations occur.  In  Iceland  an  immense  quantity  of 
birch,  trunks  of  pines,  fir,  and  other  trees,  are  thro\vn  upon 
the  northern  coast  of  the  island,  especially  upon,  north 
Cape  or  Cape  Langaness,  and  are  carried  by  the  waves 
along  these  two  promontories  to  other  parts  of  the  coast^ 
so  as  to  afibrd  sufficient  wood  for  fuel  and  for  constructing 
boats.  The  bays  of  Spitzbergen  are  in  like  manner 
filled  with  driftwood,  which  accumulates  also  upon  those 
parts  of  the  coast  of  Siberia  which  are  exposed  to  the 
east.  This  wood  consists  of  larch  trees,  pines,  Siberian 
cedars,  firs,  and  other  woods ;  and  the  trunks  appear  td 
have  been  swept  away  by  the  great  rivers  of  xVsia  and 
America.  Scientific  travellers  are  adding  other  observed 
phenomena  of  the  same  kind  to  our  store  of  illustrations. 
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The  mode  and  vastness  of  accumulation  being  in  some 
measure  explained,  the  next  problem  is  the  original 
formation  or  transportation  of  the  immense  bulk  of  vege- 
tation thus  gathered  together.  Thfe  two  leading  opinions 
on  these  points  have  been  what  are  termed  the  '  drift ' 
and  the  *  peat-bog  '  theories,  and  fierce  geological  battle 
has  been  done  for  both  of  them  during  the  last  thirty  or 
forty  years.  According  to  the  peat-bog  theory,  forests 
and  jungles  grew  in  the  present  coal  localities,  decayed 
into  peat  mosses,  suffered  subsidence  with  the  land,  which 
thus  became  the  basin  of  a  lake  or  estuary  into  which 
broad  rivers  conveyed  mud  and  sand,  out  of  which  were 
gradually  consolidated  the  now  overlying  and  underlying 
shales  and  sandstones  :  and,  during  this  period,  the  vege- 
table material  bitumenised  and  mineralised  into  coal. 
The  same  area  Avas  again  raised  from  the  waters,  was  the 
ground  for  luxuriant  vegetation,  was  again  submerged, 
and  again  covered  with  successive  depositions  of  shale 
and  sandstone.  An  alternating  subsidence  and  elevation 
are,  in  this  view,  presumed  to  have  taken  place  for  every 
seam  of  coal  we  find ;  so  that  the  coal  seams  in  any  of  our 
deposits  may  be  regarded  as  so  many  land  wastes,  and  the 
sandstones  and  shales  as  river  wastes,  and  in  both  of  these 
we  now  possess  a  kind  of  amphibious  chronology,  a  well- 
marked  scale  on  which  we  may  now  read  off  the  successive 
periods  of  sunshine  and  flourishing  vegetation,  of  decay 
and  desolation,  of  disappearance  and  submergence,  of  re- 
appearing and  returning  luxuriance,  and  of  another  era 
of  upshooting  tree-ferns,  outspreading  club-mosses,  and 
broad  flag-like  foliation. 

The  drift  theory,  however,  does  not  permit  us  to 
indulge  such  visions  to  the  full  extent.  It  admits  of 
partial  and  limited  submersions  and  elevations  of  land, 
such  indeed  as  are  now  taking  place  on  our  earth,  and 
also  of  dense  jungles  and  peat  mosses  experiencing  the 
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same  submersions;  but  its  distinctive  features  are  that 
the  main  bulk  of  the  coal  measures  were  deposited  as 
drift  and  silt  on  lakes  and  estuaries,  that  the  chief  consti- 
tuent vegetation  was  imported  by  rivers  and  inundations 
into  such  estuaries,  and  that  numerous  rivers  might  dis- 
charge their  several  freights  of  plant-remains  or  of  mud 
and  sand,  into  one  estuary.  These  transporting  rivers 
were  themselves  exposed  to  periodical  inundations  like 
the  Nile  and  the  Ganges ;  during  the  intervals  between 
which  the  vegetation  rank  and  rapid  grew  and  closed  up 
the  deltas,  and  then  furnished  an  important  addition  to 
the  inland  drift,  the  whole  finally  travelling  down  to  form 
coal  in  the  lakes  or  estuaries. 

It  has  been  felt  that  the  objections  to  either  theory  are 
formidable.  For  the  one  theory  the  submersions  and 
elevations  supposed  are  too  numerous,  and  the  layers  or 
*  partings '  of  sandstone  or  shale  in  some  beds  of  coal,  to- 
gether with  fossil  shells  and  fishes,  are  too  apparent  and  fre- 
quent to  allow  of  only  super-aqueous  growth.  Against  the 
other  theory  there  are,  perhaps,  still  stronger  objections, 
such  as  the  evenness,  general  regularity,  and  frequently 
unmixed  purity  of  coal  seams.  A  combination  of  both 
theories,  and  an  admission  of  the  occasional  prevalence  of 
the  phenomena  peculiar  to  each,  has  been  entertained  as 
a  solution  of  many  difficulties;  but  there  still  remain 
some  which  perhaps  our  present  knowledge  does  not 
suffice  to  remove.  Ingenious  but  now  perhaps  untenable 
speculations  have  been  offered  to  account  for  such 
remarkable  facts  as  the  uniformity  of  external  condition 
over  the  extensive  areas  now  occupied  by  coal  fields  in 
both  hemispheres ;  the  similarity  of  vegetation  at  that  era 
over  wide  regions  now  temperate,  tropical,  and  arctic ; 
the  prevalence,  in  short,  of  not  a  few  conditions  which 
now  appear  to  be  almost  incompatible  with  known  existing 
agencies  and  ascertained  causes. 
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To  account  for  some  observed  facts  which  the  theories 
just  adverted  to  do  not  exactly  meet.  Professor  Rogers 
puts  forth  a  modified  theory  of  his  own,  Avhich  is  in 
substance  as  follows : — The  period  of  the  coal  measures 
was  characterised  by  a  general  slow  subsidence  of  those 
coasts  on  which  the  vegetation  flourished.  This  vertical 
depression  was,  however,  interrupted  by  pauses  and 
gradual  upward  movements  of  less  duration  and  frequency. 
These  nearly  statical  conditions  of  the  land  alternated 
with  great  paroxysmal  displacements  of  the  level.  During 
periods  of  rest  or  gentle  depression,  the  low  coast  was 
fringed  by  great  marshy  tracts  or  peat-bogs,  derived  from 
and  supporting  a  luxuriant  growth  of  JStiffmaria,  while 
along  the  landward  margin,  and  in  drier  parts  of  these  sea- 
morasses,  tree-ferns,  conifers,  and  other  arborescent  plants 
grew  profusely.  In  this  condition,  constant  decomposition 
and  growth  of  the  meadows  of  IStigmarice  produced  a 
uniform  and  extended  stratum  of  pulpy  peat.  To  this 
scattered  trees  contributed  occasional  deposits  of  leaves 
and  fronds  and  fallen  portions  which  lodged  in  the 
marshes,  passed  to  the  pulpy  state  and  ultimately  formed 
coal,  or  preserved  in  several  instances  their  vegetable 
structure.  This  view  of  gradual  accumulation  from 
StiqmaricB  and  from  deciduous  contributions  accounts  for 
the  marked  infrequency  and  yet  occasional  occurrence  of 
fossil  trunks  standing  upon  or  in  the  coal,  an  instance  of 
which  in  Lancashire  we  have  previously  mentioned. 

Now  suppose  an  earthquake,  with  undulatory  move- 
ments of  the  crust  of  the  earth,  disturbs  the  level  of  the 
wide  peat  morasses,  and  adjoining  flat  tracts  of  forest  on 
one  side  and  the  shallow  sea  on  the  other.  The  ocean, 
as  in  all  earthquakes,  draws  off  its  waters  for  a  brief  time 
from  the  great  Stigmaria;  marsh,  and  from  all  the  swampy 
forests  which  skirt  it,  and  by  its  recession  stirs  up  the 
muddy  soil,  drifts  away  the  fronds,  twigs,  and  smaller 
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plants,  and  spreads  them  together  with  the  mud  over  the 
sorface  of  the  bog.  Hence  come  our  laminated  shales 
composing  the  immediate  covering  of  the  coal  seams. 
Presently  the  sea  rolls  in  with  impetuous  waves  and  pros- 
trates everything  on  land.  The  entire  forest  is  uprooted 
and  borne  oflf  upon  its  foaming  surges.  Spreading  inland, 
it  washes  up  the  soil,  abrades  fragmentary  materials,  takes 
them  up  and  rushes  oat  again  ^vith  irresistible  violence 
towards  its  deei)er  bed,  strewing  the  products  of  the  land 
in  a  coarse  promiscuous  stratum.  It  alternately  swells 
and  retires  with  surpassing  energy,  it  oscillates  tempes- 
tuously, spreads  a  succession  of  coarser  or  fine  strata,  and 
at  each  inundation  entombs  a  new  portion  of  the  floating 
forest.  Once  more  the  earth  is  quiet,  the  sea  becomes 
tranquil,  holds  only  fine  sediment  and  buoyant  parts  of 
vegetation.  These  at  last  precipitate  themselves  together 
by  a  slow  subsidence  and  form  a  uniform  deposit,  exhibit- 
ing few  traces  of  any  horizontal  currents.  Thus  we 
account  for  the  constant  reproduction  of  the  peculiar  soil 
of  the  coal  seams  and  for  the  preservation  of  the  Stigmaria. 
Thus  too  we  have  the  necessary  substratum  of  another 
coal  marsh.  The  marine  savannahs  again  become  clothed 
with  their  matting  of  vegetation,  and  are  fringed  on  the 
side  towards  the  land  with  vast  forests  of  arborescent  ferns 
and  other  trees ;  and  in  this  way  we  have  all  the  essen- 
tial conditions  that  constituted  this  wonderful  cycle  in  the 
statical  and  dynamical  processes  belonging  to  each  seam 
of  coal  and  the  beds  enclosing  it.  Should  this  theory  be 
correct,  then  in  opening  a  coal  field  we  unclasp  a  whole 
voliune  of  hydrographic  charts,  displaying,  for  a  long  suc- 
cession of  epochs,  the  ever-changing  relations  of  the  land 
and  waters. 

Whatever  may  be  the  fate  of  these  theories,  we  have 
results  in  the  position,  form,  arrangement,  and  even  in  the 
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subsequent  disarrangement,  of  our  coal  fields,  which  are 
to  us  of  the  utmost  practical  importance. 

The  natural  disposition  of  coal  in  detached  portions 
(which  frequently  assume  a  basin-shape,  and  are  hence 
called  coal-basins,  and  which  very  generally  have  a 
tendency  to  an  elliptical  configuration),  is  not  simply  a 
phenomenon  of  geology,  but  it  also  bears  upon  national 
considerations,  and  enables  us  to  arrive  at  some  knowledge 
of  the  amount  of  our  coal.  It  is  remarkable  that  this 
natural  disposition  is  that  which  renders  the  fuel  most 
accessible  and  most  easily  mined.  Were  the  coal  situated 
at  its  normal  geological  depth,  that  is,  supposing  the 
strata  to  be  all  horizontal,  and  undisturbed  or  upheaved, 
it  would  be  far  beloAv  human  reach,  and  at  least  several 
miles  under  the  earth's  surface.  Were  it  deposited  con- 
tinuously in  one  even  superficial  layer,  it  would  have 
been  too  readily  and  therefore  too  quickly  mined,  and  all 
the  superior  qualities  would  be  wrought  out,  and  only  the 
inferior  left.  Were  it  all  in  one  uniform  bed,  similar 
consequences  would  follow ;  but,  as  it  now  lies,  it  is  broken 
up  by  geological  disturbances  into  separate  portions, 
each  defined  and  limited  in  area, — each  sufficiently  acces- 
sible to  bring  it  within  man's  reach  and  labour, — each 
manageable  by  mechanical  arrangements,  and  each 
capable  of  gradual  excavation,  without  being  subject  to 
sudden  exhaustion.  Selfish  plundering  is  partly  prevented 
by  natural  barriers  ;  and  we  are  warned  against  reckless 
waste  by  the  comparative  thinness  of  coal  seams,  as  well 
as  by  the  ever-augmenting  difficulty  of  working  them  at 
increased  depths.  By  the  separation  of  seams  one  from 
another,  and  by  varied  intervals  of  waste  sandstones  and 
shales,  such  a  measured  rate  of  mining  is  necessitated  as 
precludes  us  from  entirely  robbing  posterity  of  the  most 
valuable  mineral  fuel,  while  the  fuel  itself  is  preserved 
from  those  extended  fractures  and  crumblings  and  falls. 
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which  would  certainly  be  the  consequence  of  largely 
mining  the  best  bituminous  coal  were  it  aggregated  into 
one  vast  imiss.  In  fact,  by  an  evident  exercise  of  fore- 
thought and  benevolence,  in  the  Great  Author  of  all  our 
blessings,  our  invaluable  fuel  has  been  stored  up  for  us  in 
deposits  the  most  compendious,  the  most  accessible,  yet  the 
least  exhaustible,  and  has  been  locally  distributed  into 
the  most  convenient  situations.  Our  "coal  fields  are  so 
many  Bituminous  Banks,  in  which  there  is  abundance  for 
an  adequate  currency  ;  but  against  any  sudden  run  upon 
them,  nature  has  interposed  numerous  checks ;  while  re- 
serves of  the  precious  fuel  are  always  locked  up  in  the 
bank  cellars  under  the  invincible  protection  of  ponderous 
stone  beds.  It  is  a  striking  fact  that,  in  this  nineteenth 
century,  after  so  long  an  inhabitation  of  the  earth  by  man, 
if  we  take  the  quantities  in  the  broad  view  of  the  whole 
known  coal  fields,  so  little  coal  has  been  excavated,  and 
that  there  remains  an  abundance  for  a  very  remote  pos- 
terity, even  though  our  own  best  coal  fields  may  be  then 
worked  out.  This  will  be  made  evident  when  we  come  to 
speak  of  quantities  and  of  particular  coal  fields. 

In  our  own  kingdom  we  are  wonderfully  favoured  by 
the  niunber  and  local  distribution  of  our  coal  fields. 
Furthest  north  we  see  the  considerable  deposits  of  Scot- 
land extending  from  the  coast  of  Fife  to  the  valley  of 
the  Clyde.  In  England,  north  of  the  Trent,  we  have 
the  coal  fields  of  Northumberland  and  Durham,  with 
Cumberland  and  those  of  Yorkshire,  Nottinghamshire, 
and  Derbyshire.  After  these  comes  the  large  field  of 
Lancashire,  or,  as  it  is  sometime  named,  the  Manchester 
Coal  field.  Looking  to  the  central  districts,  we  see  the 
coals  of  North  and  South  Staffordshire  and  of  Leicester- 
shire. In  the  north-west  we  have  the  field  of  North 
Wales;  in  the  more  central  west  the  deposits  of  the 
Plain  of  Shrewsbury,  Coalbrook   Dale,  and   the   Clee 
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Hills  ;  and  in  the  south-west  we  find  the  great  coal  field 
of  South  AVales,  and  the  minor  ones  of  the  Forest  of 
Dean,  of  Somersetshire,  and  of  Gloucestershire.  By  the 
inspection  of  a  good  geological  map,  we  see  how  advan- 
tageously for  commerce  these  several  coal  stores  are 
distributed  ;  and  they  have  exercised  a  greater  influence 
upon  the  locality  of  men's  residences  than  might  at  first 
be  supposed.  What  has  made,  for  example,  Newcastle- 
on-Tyne,  Leeds,  Manchester,  Sheffield,  Birmingham  and 
Glasgow  what  they  are,  but  contiguous  coal  fields? 
What  has  decided  the  locality  of  our  vast  factories  and 
iron  works,  but  coal  fields  ?  What  has,  therefore, 
determined  the  courses  of  our  principal  lines  of  railway  ? 
primarily  our  great  coal  fields.  What  has  doomed 
some  formerly  populous  and  otherwise  convenient 
and  venerable  cities  to  languor  or  decay?  AVhat  has 
retarded  the  increase  of  Salisbury,  Winchester,  and  Can- 
terbury— all  cathedral  cities  or  towns,  and  all  otherwise 
favourably  situated :  what  but  the  absence  and  distance 
of  coal  fields  ?  What,  lastly,  is  to  determine  the  re- 
distribution of  political  power  in  our  representative 
system,  according  to  the  scheme  of  Mr.  Bright?  Evi- 
dently the  existence  of  coal,  which  attracts  populations, 
concentrates  industry,  and  must  at  length  draw  to  the 
coal-bearing  sites  a  numerical  majority  of  the  nation. 

Take  a  geological  map  of  a  new  and  thinly  populated 
country,  and  if  it  be  marked  by  coal  fields,  the  locality 
of  future  cities  can  be  safely  predicted  from  our  o>vn 
experience.  Men  and  manufactories  will  follow  coaL 
The  two  former  are  the  moveables,  the  latter  is  the  fixed 
attraction. 

Of  our  own  coal  fields,  not  all  have  been  carefully 
examined  and  surveyed,  yet  all  are  kno^vn  generally,  and 
all  are  more  or  less  wrought ;  so  that  we  are  acquainted 
with  their  extent,  larger  features,  and  most  important 


COAL  FIELDS  OP  NORTH   AMERICA,   ETC.  69 

contents.  When  we  are  so  far  informed  we  may,  by 
accumulating  »  mas3  of  detailed  observations,  approach 
to  a  numerical  computation  of  the  amount  of  coals  we 
possess.  A  survey  of  every  coal  field  by  some  one 
intimately  acquainted  with  its  seams  and  their  charac- 
ter, with  their  dislocations  and  denudations,  and  with 
the  various  geological  phenomena  of  the  whole,  yet 
remains  to  be  made ;  and  the  accuracy  of  the  surveyor's 
knowledge  of  all  these  particulars  of  course  determines 
the  value  of  the  survey.  This  proceeds  upon  a  computa- 
tion of  the  number  of  seams  (the  superficial  denudation 
of  any  of  them  being  allowed  for),  and  their  extent. 
The  result  is  commonly  expressed  in  acres  with  relation 
to  particular  districts,  and  square  miles  with  relation  to 
whole  countries.  Professor  Rogers  gives  the  total 
quantity  of  Great  Britain  as  5,400  square  miles  of  c«al ; 
which  nearly  coincides  with  the  latest  estimates  made  in 
this  country. 

In  these  estimates  nothing  further  is  attempted  than  a 
conjecture  of  coal  areas ;  and  it  is  an  additional  step  to 
endeavour  to  present  an  estimate  of  solid  contents.  This 
can  only  be  done  by  averaging  the  very  unequal  thick- 
nesses of  all  the  known  coal  seams.  Now,  the  total 
average  of  the  thicknesses  of  our  coal  seams  may  be 
taken  at  from  thirty-five  to  forty  feet.  This  total  is  in 
most  fields  divisible  into  twenty  or  more  beds,  alternating, 
as  we  have  already  explained,  with  numerous  beds  of 
sandstone,  grit,  and  shale.  Adding  together  the  solid 
contents  of  the  coal  seams  of  the  British  Islands,  and 
assuming  the  average  thickness  of  the  coal  to  be  thirty- 
five  feet,  we  obtain  the  vast  amount  of  190,000,000,000 
tons  of  coal.  Respecting  all  such  estimates  it  must  be 
remarked  that,  however  carefully  calculated,  they  do  not 
represent  the  amounts  of  coal  actually  available  to  us. 
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but  only  those  which  are  supposed  to  be  deposited  in  the 
coal  fields. 

Amongst  our  own  coal  basing  none  can  compare  in 
importance  and  notoriety  with  the  great  northern  one, 
shipping  its  coals  by  the  three  rivers — the  Tyne,  the 
Wear,  and  the  Tees ;  or,  as  it  is  commonly  termed,  the 
Newcastle  coal  field.  It  has  long  been  famous  as  the 
source  of  the  best  household  fuel  for  our  own  country,  and 
also  for  no  small  part  of  Europe.  We  shall,  therefore, 
select  it  as  the  best  example  for  detailed  consideration, 
omitting  any  lengthened  notice  of  other  British  deposits, 
except  the  Preston  and  Welsh  coal  fields.  It  is  bounded 
on  the  north  by  the  river  Coquet,  and  extends  southward 
nearly  as  far  as  Hartlepool,  on  the  river  Tees,  that  is  a 
distance  of  about  48  miles.  Its  extreme  breadth  is  about 
24  miles,  and  its  area  has  been  stated  as  800  square 
miles  ;  but  more  careful  measurements  would  leave  us  to 
adopt  the  calculation  which  affords  little  more  than  an 
area  of  700  square  miles.  The  lowest  working  seams  are  at 
Monkwearmouth,  near  Sunderland,  where  the  celebrated 
shaft  of  Pemberton's  pit  has  been  sunk  1,710  feet  before 
the  Hutton  seam  of  coal  was  reached  ;  a  depth  which  is 
feebly  conceived  by  a  mere  inspection  of  figures,  but  which 
can  be  strikingly  represented  by  saying  that  this  shafl  ex- 
ceeds in  depth  the  Monument  of  London  piled  eight  times 
upon  itself,  and  nearly  equals  St.  Paul's  piled  upon  itself 
five  times  !  This  for  a  long  period  was  regarded  as  the 
deepest  perpendicular  shaft  in  the  world,  but  some  foreign 
mining  shafts  now  dispute  with  it  the  palm  of  depth,  and 
a  shaft  near  Ashton-under-Lyne  approaches  to  it.  As  a 
mining  enterprise,  however,  and  a  mining  triumph  it  has 
not  its  superior  in  any  locality.  Undertaken  by  a  few 
private  individuals,  in  ignorance  of  the  depth  of  the  coal, 
they  might  well  have  been  daunted  by  its  apparently 
hopeless  nature,  and  by  the  fearful  expenses  incurred. 


COAL   FIELDS  OP  NORTH   AMERICA,   ETC.  71 

111  prophecies  were  not  wanting, — blacker  than  the  coal 
they  could  not  rench — and  many  professional  opinions 
were  against  them.  Hopeful,  fearless,  and  unusually  en- 
terprising, they  persevered ;  at  a  cost,  it  is  said,  of  little  less 
than  80,000/.  Success  crowned  their  efforts,  and  that 
valuable  coal,  the  Hutton  seam,  was  won. 

A  very  important  question  has  from  time  to  time  been 
discussed  with  particular  reference  to  this  great  coal  field, 
viz.,  is  the  present  rate  of  excavation  such  as  to  lead  to 
any  well-founded  apprehension  of  a  scarcity  of  coal 
within  a  period  not  very  remote  ?  A  reply  to  this  ques- 
tion can  only  be  aflforded  when  we  have  something  like  a 
true  knowledge  of  the  real  areas,  number,  and  solid  con- 
tents of  the  several  coal  seams,  and  also  of  the  present 
produce  of  the  existing  mines.  It  is  in  the  consideration 
of  this  enquiry,  so  interesting  to  all,  that  even  the 
minutest  details  of  the  mining  of  our  best  coal  becomes 
valuable.  Former  estimates  have  been  found  baseless  for 
lack  of  accurate  elements  of  computation.  Thus,  in  1830, 
Dr.  Buckland  limited  the  future  supply,  at  the  then  ex- 
isting rate  of  waste  of  small  coal  and  consumption,  to  a 
period  of  400  years.  He  was  nearly  right  upon  wrong 
data,  for  he  erroneously  thought  that  there  was  no  coal 
beneath  the  limestone,  a  once  prevalent  opinion.  Another 
estimate,  founded  upon  the  assumption  of  an  area  of  837 
square  miles  of  coal  in  this  district,  and  an  already  exca- 
vated portion  of  1 50  square  miles,  protracts  our  lease  to 
1,700  years  to  come.  Other  calculations  give  us  a  future 
of  1184   years,  or,  as  a  minimum,  1000   years.*     We 

'  The  ppopheta  of  our  prospectiTe  impoverishment  in  coal  perhaps  deserre 
distinct  mention.  Their  prophecies  are  curious,  if  not  correct.  In  1801, 
Mr.  Bailey  predicted  the  supply  of  the  Durham  and  Northumberland  fields 
would  only  last  200  years;  in  1792,  Dr.  M'Nab  named  375  years;  in  1830, 
Dr.  BncUand  granted  us  400  years ;  in  1830,  Professor  Thomson  extended 
our  good  fortune  to  1000  years ;  and  in  1830,  Mr.  Hugh  Taylor  exceeded 
all  preTious  calnilators  by  granting  1727  years. 
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believe,  however,  that  not  more  than  one  or  two  enquirers 
■  have  thoroughly  investigated  this  matter  in  connection 
with  our  present  knowledge  of  details.  We  now  learn 
from  the  observations  of  local  colliery  managers  that  there 
are  about  57  different  seams  of  coal  in  the  Great  Northern 
or  Newcastle  field.  These  vary  in  thickness  from  1  inch 
to  5  feet  5  inches  and  6  feet,  and  they  form  an  aggregate 
of  about  76  feet  of  coal.  Some,  however,  of  these  seams 
being  so  thin  would  not  be  remunerative  to  work,  at  least 
at  present.  Experience  proves  that,  to  defray  the  cost  of 
mining,  and  to  have  a  fair  return  for  risk  and  interest  of 
capital,  no  seam  can  be  worked,  at  any  considerable 
depth,  which  is  lesis  than  two  feet  in  thickness.  Three 
estimates  have  been  made  of  the  saleable  coal  acreage  of 
this  field ;  and  they  are  as  follow : — 

Estimate  of  Mr.  Hugh  Taylor    .         .        .    535,680  acres. 
„  Mr.  R.  C.  Taylor     .         .         .     499,200      „ 

„  Mr.  T.Y.Hall        .        .         .     471,680     „» 

We  have  only  to  ascertain  the  annual  extraction  from 
this  field  in  order  to  conjecture  its  duration  to  us.  Now 
in  1854  the  annual  produce  of  coal  from  Northumberland 
and  Durham  was    16,221,001   tons.     Abate  this  to  an 

'  In  another  shape,  the  quantities  contained  in  the  ten  principal  seams 
of  this  coal  field  have  been  computed  by  Mr.  Greenwell  separately,  and  he 
finds  the  result  to  be  as  follows,  in  Newcastle  chaldrons  (53  cwt.) : 

Chaldrons. 
Gross  chaldrons  in  the  whole       ....     2,180,551,561 
Deduct  quantity  supposed  already  extracted  .        303,702,806 

Quantity  now  remaining  in  the  field     .         .         .     1,876,848,766 
Deduct  loss  by  underground  waste,  |  .         .         .       312,808,126 

Quantity  remaining  to  be  raised  below  surface  1,564,040,630 

Deduct  loss  by  present  mode  of  screening,  say  one 

fifth 312,808,126 

Total  merchantable  round  coals  ....     1,261,232,604 
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annual  average  of  10,000,000  tons  (it  will,  in  all  proba- 
bility, be  half  as  much  more),  or  3,773,585  Newcastle 
chaldrons  of  round  coal ;  and  then  we  can  easily  reckon 
that  the  reduced  amount  will  be  exhausted  in  331  years. 
Should  the  demand  and  supply  increase,  as  they  have  done 
of  late  years,  we  may  affirm,  in  round  numbers,  that  three 
•enturies  will  see  this  great  coal  field  exhausted  or  hope- 
lessly impoverished.  To  confirm  the  authority  of  the 
figures,  it  is  remarkable  that  a  mining  engineer  (Mr. 
Greenwall)  arrived,  in  1846,  at  the  same  result  as  Mr. 
Hall  has  arrived  at  more  recently,  namely,  331  years. 
Both  these  gentlemen  have  assured  us  that  after  trying 
various  methods  of  computation,  they  have  come  to  very 
nearly  the  same  final  figures.  We  have  only  given  the 
results,  but  having  looked  over  the  details  of  each  seam, 
we  are  disposed  fully  to  rely  upon  their  statements. 

Some  of  our  other  principal  coal  fields  might  be  the 
subject  of  similar  prophecies.  For  instance,  the  immense 
consumption  of  coal  in  the  iron  furnaces  and  foundries 
of  Staffordshire  will  probably  lead  to  an  exhaustion  of 
that  coal  field  even  before  Northumberland  and  Durham ; 
for  its  area  is  scarcely  more  than  one  half  of  the  area  of 
the  Northern  coal  field.  It  has,  indeed,  one  very  thick 
seam  of  coal  of  from  thirty  to  forty  feet ;  but  this  will  not 
alone  counterbalance  the  difference.  Wherever  coal  fields 
are  situated  amongst  numerous  iron  works  and  manu- 
factories, as  well  as  large  populations,  there  is  a  continual 
and  increasing  demand  upon  the  produce  of  the  mines ; 
and  thus  even  Yorkshire,  Lancashire,  and  Derbyshire  are 
more  than  living  up  to  their  income  of  coals.  The 
quantity  for  supply  being  fixed,  and  the  quantity  de- 
manded being  continually  on  the  increase,  the  actual 
period  of  exhaustion  is  not  difficult  to  predict,  though  it 
may  be  unwelcome  to  anticipate. 

We  shall,  however,  have  resources  at  that  period  which 
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■will  prevent  a  bituminous  bankruptcy ;  and  these  will  be 
found  in  one  or  more  coal  fields  not  at  present  so  largely 
worked  as  those  previously  named :  particularly  the  great 
coal  field  of  South  Wales  will  afford  an  abundant  supply 
for  many  years  to  come.  We  prefer  to  speak  in  detail  of 
this  field  when  we  come  to  treat  of  steam  coal,  of  which  it 
is  the  great  repository,  not  only  for  ourselves  but  also  for 
foreign  markets. 

In  all  departments  of  activity  and  ingenuity  the  advance 
has  been  commensurate  with  the  demand  and  supply  of 
coal.  Indeed,  we  doubt,  whether  any  equal  space  in  the 
world,  not  occupied  as  building  ground  for  towns  and 
cities,  has  witnessed  such  a  rapid  development  of  human 
labour  and  resources.  Few  sights  of  a  commercial  kind 
are  more  impressive  than  those  which  may  be  every  day 
and  night  witnessed  in  these  districts,  where  coal-waggons 
are  careering  in  successive  trains  over  far-stretching  rail- 
ways, and  hurrying  down  to  rivers  and  ocean,  until  they 
are  unloaded,  and  their  contents  shipped  by  gigantic 
machinery.  Steam  engines  are  unceasingly  at  work 
drawing  coals  and  pumping  out  water.  Thousands  of 
men  are  underneath  our  feet  cutting  down  the  coal  by 
severe  and  peculiar  labour.  Thousands  are  around  us 
receiving  loads  and  despatching  them  by  railways,  and 
screening  the  coals  by  dashing  them  upon  huge  screens 
standing  in  long  rows,  whence  fly  up  black  clouds  of 
impalpable  coal  dust,  filling  ears  and  eyes  and  throats 
with  microscopic  specimens  of  coal. 

Go  where  you  will,  there  is  a  network  of  small  railways 
leading  from  pit  to  pit  in  hopeless  intricacy,  but  all  having 
a  common  terminus  on  the  river's  bank,  or  the  ocean's 
shore.  Go  where  you  will,  tall  chimneys  rise  up  before 
you;  and  here  and  there  a  low  line  of  black  sheds, 
flanked  by  chimneys  of  aspiring  altitude,  indicates  that 
you  are  arriving  at  a  colliery.  .  As  you  draw  nearer,  men 
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and  boys  of  the  blackest  hue  pass  you  and  peer  at  you 
with  enquiring  <:;lance(>.  Now  trains  of  coal  waggons  rush 
by  more  frequently,  noises  of  the  most  discordant  cha- 
racter increase,  and  you  know  that  you  are  at  the  pit's 
mouth  when  you  behold  two  gigantic  wooden  arms  slant- 
ing upwards,  ujwn  which  are  mounted  the  pulleys  and 
wheels  that  carry  the  huge  flat  wire  ropes  of  the  shaft. 
For  a  moment  the  wheels  do  not  revolve — no  load  is 
ascending  or  descending — but  the  next  minute  they  turn 
rapidly,  and  up  comes  the  load  of  coals,  or  human  beings, 
to  the  surface.  Perhaps  the  most  impressive  sight  is  a 
large  colliery  fully  engaged  at  night  work,  with  burning 
crates  of  coal  suspended  all  around ;  and  after  this  a  view, 
irom  some  neighbouring  eminence,  of  all  the  far-flaming 
waste  coal  heaps,  burning  up  the  accumulation  of  waste 
and  small  coal  not  worth  carriage,  ever  added  to  the  ever- 
consuming  mound,  until  the  whole  district  appears  like  the 
active  crater  of  some  enormous  volcano. 

It  is  difficult  to  form  anything  approaching  to  a  correct 
estimate  of  the  produce,  the  destination,  and  the  consump- 
tion of  coal ;  but  if  16,000,000  tons  be  the  present  annual 
yield  from  the  Northern  coal  field,  we  are  assured  that  the 
total  annual  produce  of  our  3,000  British  coal  mines  is 
(as  the  maximum)  no  less  than  68,000,000  of  tons! — a 
quantity  more  than  double  of  what  had  been  conjectured, 
but  now  confirmed  by  careful  researches  and  unquestion- 
able authority.  It  is  very  difficult  to  convey  an  adequate 
conception  of  this  vast  produce ;  but  if,  as  a  collier  has 
calculated,  these  sixty-eight  millions  of  tons  were  ex- 
cavated from  a  pit-gallery  six  feet  high  and  twelve  feet 
wide,  such  a  gallery  must  be  5128  miles  and  1090  yards 
in  length.  Or  if,  instead  of  this  tunnel  of  more  than 
five  thousand  miles,  we  prefer  the  conception  of  a  solid 
globe,  then  the  diameter  of  a  globe  containing  this  annual 
produce  must  be  1549*9  feet.     Should  a  pyramidal  form 
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be  chosen,  then  this  quantity  would  constitute  a  pyramid, 
the  square  base  of  which  would  extend  forty  acres,  and 
the  height  of  which  would  be  3,356-914  feet.' 

It  has  been  doubted  whether  it  be  possible  to  form  any 
adequate  conjecture  of  the  extent  and  amount  of  coal  in 
the  principal  countries  of  the  world.'     But  although  geo- 


'  The  annexed  table  has  l)een  prepared  to  show,  in  a  compendious  form, 
the  aggregate  distribution  of  coal  over  the  United  Kingdom,  in  one  recent 
year,  1854.  In  the  year  1858  the  total  produce  was  rather  less,  as  pre- 
viously stated. 


Connties  and  Districts 

Annual  Yield 

Quantities 
Sbipped 

Used  for  Iron 
Working 

Used  for 
Sundries 

1.  Durham  and  North- 

umberland . 

2.  Cumberland,  York- 

shire, Derbyshire ; 
in  all  seven  coun- 
ties    . 

3.  Eight  counties 

4.  North    and     South 

AVales,    Scotland, 
and  Ireland 

Tons 
16,221,001 

15,811,670 
16,189,366 

17,239,760 

Tons 
8,688,551 

719,913 
587,000 

8,824,047 

Tons 
4,300,000 

3,862,780 
3,734,693 

10,650,000 

Tons 
3,232,450 

11,228,977 
11,867,673 

2,765,703 

Totals    . 

65,461,787 

18,819,511 

22,547,373 

29,094,803 

From  these  totals  it  will  be  seen  how  large  a  proportion  of  our  annual 
yield  of  coal  (more  than  one  third  of  the  whele)  is  absorbed  by  iron  works. 
This,  again,  is  chiefly  appropriated  to  a  limited  area,  where  iron  works  are 
situated.  Thus  we  find  that  in  1854  Staffordshire  and  "Worcestershire 
yielded  7,500,000  tons  of  coal,  out  of  which  they  consumed  for  their  manu- 
facture of  pig  iron  alone,  3,415,200  tons.  So  also,  six  Welsh  counties 
unitedly  produced  nearly  10,000  tons  of  coal,  and  consumed  more  than 
6000  tons  in  their  iron  works.  In  Scotland  nearly  five  sevenths  of  the 
annual  coal  produce  was  applied  in  the  same  way. 

»  It  has  been  found  impossible  to  arrive  at  true  statistics  of  coal  in 
almost  any  country,  nor  was  our  own  an  exception  until  very  recently. 
Mr.  Richard  C.  Taylor  was  the  first  who  made  the  attempt,  and  he  published 
in  the  United  States,  a  laboriously  compiled  volume  entitled  •  The  Statistics 
of  Coal,'  which  we  reviewed  in  the  XCth  volume  of  this  journal,  page  626, 
and  we  refer  our  readers  to  that  article  for  an  abridgement  of  Mr.  Taylor's 
interesting  calculations  and  diagrams.  The  first  edition  appeared  in  1845, 
and  a  second  edition,  somewhat  enlarged  by  others,  appeared  in  1866. 
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logical  surveys  of  many  foreign  coal-fields  remain  to  be 
made,  and  authoritative  statistics  are  very  imperfect,  yet 
enough  has  be«u  done  by  geologists,  and  by  public  and 
personal  research,  to  enable  us  to  arrive,  at  least,  at  an 
approximative  estimate  of  this  nature.  As  Professor 
Rogers  has  not  hesitated  to  put  forth  an  estimate  of 
American  and  European  coal  fields,  we  will  adopt  it,  and 
arrange  it  for  our  present  purpose  in  a  note.  Doubtless 
advancing  knowledge  will  lead  to  an  amendment  of  some 
figures,  nor  are  we  confident  that  some  of  them  should 
not  be  reconsidered  ;  but  admitting  such  possible  defects, 
the  statement  is  highly  interesting  and  suggestive.' 


'  Summary  vkvo  of  American  and  European  Coal  Fields. 

Th«  aggregate  space  underlaid  by  the  vast  coal  fields  of  North  America 
amooDts  to  nearly  200,000  square  miles  or  to  more  than  20  times  the  area, 
incloding  all  the  known  coal  deposits  of  Europe,  or  indeed  of  the  whole 
£ast«m  continent. 

Comparing  the  assumed  areas  and  solid  contents  of  the  coal  fields  of 
other  ocmntriea  with  those  of  North  America,  we  hare  the  following 
xesolts: — 


I.  Elttimated  Areas  of  Coal  in  Principal  Countries. 


United  States 

.     196,650 

Britifth  Provinces  of  N 

America 

7,630 

Great  Britain 

6,400 

France 

984 

Belgium 

510 

Bheoish  Prussia,  Saar- 

brucker  coal  field 

960 

Westphalia 

380 

Bohemia     •        • 

400 

Saxony 

80 

Spain 

200 

Bnasia 

100 

196,650  square  miles  of  coal  area 


ditto 


ToUl  Sqnaie 
Miles 


} 


200,000 


(?) 


8,964 


II.  Estimated  Quantities  of  Coal  in  Principal  Countries. 

Tom 

Belgium  (ayerage  thickness,  60  feet  of  coal)  36,000,000.000 

France  (about  the  same  thickness)       .        .        .         69,000,000,000 
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It  will  be  perceived  at  once  that  no  characteristic  of 
the  northern  continent  of  America  is  more  remarkable 
than  the  unbounded  fields  of  coal  which  it  possesses. 
Nearly  200,000  square  miles  of  coal  fields  can  scarcely 
be  grasped  at  first  thouglit ;  and  if  we  should  go  back  to 
the  growth  and  accumulation  of  vegetable  matter  neces- 
sary to  their  formation,  can  anything  that  we  now  behold 
on  the  surface  of  the  globe  afford  us  a  parallel  in  an  equal 
space  ?  Our  own  coal  fields,  in  the  aggregate,  would 
form  but  a  black  speck  beside  them,  upon  any  map. 
The  possession  of  such  an  amazing  deposit  leads  us  to 
forecast  a  future  of  almost  boundless  enterprise  and  pro- 
duction for  that  wonderful  country.  We  must  however 
wait,  before  we  prophesy,  to  learn  more  of  the  character 
of  the  North  American  coal.  At  present  it  has  been  but 
little  worked   compared  with  its  extent,  and  what  has 

Tons 

British  Islands  (average  thickness,  35  feet)  .         .  190,000,000,000 

Pennsylvania  (average  thickness,  25  feet)     .         .  316,400,000,000 

Great  Appalachian  coal  field  (same  thickness)      .  1,387,500,000,000 

Indiana,  Illinois,  Western  Kentucky  (25  feet)       .  1,277,600,000,000 

Missouri  and  Arkansas  Basin  (10  feet  in  thickness)  739,000,000,000 
All  the  productive  coal  fields  of  North  America 

(assuming  thickness  of  20  feet  of  coal  over 

200,000  s:iuare  miles) 4,000,000,000,000 

III.  The  Ratio  of  the  estimat  d  quantities  of  coalin  the  more  important 
of  these  several  coal  countries  is  shown  approximatively  in  the  following 
series  of  numbers,  making  the  coal  of  Belgium,  or  36,000,000,000  tons, 
our  unit  of  measure  : — 

Amount  of  coal  in  Belgium 1 

„  France,  less  than 2 

„  British  Islands,  rather  more  than        .        .  5 

„  Pennsylvania,  a  little  less  than  ...  9 

„  Appalachian  coal  field,  about      .        .        .  38| 

„  Illinois,  Indiana,  Western  Kentucky  Basin  35i 

„  Missouri  and  Arkansas  Basin      .         .        .  204 

„  Entire  coal  fields  of  North  America    .        .111 

„                             „               of  all  Europe  ...  8} 
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been  brought  to  market  cannot  be  regarded  as  equal  to 
our  own  best  household  coal.  The  total  produce  of 
America,  for  the  "wrhole  thirty-five  years  from  1820  to 
1855,  did  not  exceed  the  produce  of  Northumberland  and 
Durham  for  four  years,  from  1851  to  1855,  while  it  was 
less  than  the  total  annual  yield  of  the  United  Kingdom 
by  7,000,000  tons.  The  total  United  States'  produce,  in 
1855,  was  7,600,000  tons;  and  the  same  amount  was,  in 
the  same  year,  yielded  by  Scotland  alone.' 

That  the  Americans  have  not  yet  derived  full  benefit 
from  their  extraordinary  coal  deposits,  may  be  supposed; 
but  it  is  not  commonly  known  that,  owing  to  the  distance 

*  The  great  coal  deposit  of  PennsylTania  (though  itself  compaiatirelj 
■mail)  is  anthracite,  and  the  immense  coal  fields  in  the  valley  of  the 
MiMinippi  are  composed  of  slatecoal,  which  is  of  a  similar  character. 

It  has  been  obserred  bj  Professor  Rogers  (who  personally  pointed  this 
out  to  OS,  upon  an  unpublished  geol<^cal  map  of  America,)  that  there  is  a 
geological  feature  of  high  interest,  connected  with  the  position  of  the 
comparatively  small  anthracitic  basins  of  America.  They  lie  bordering  upon 
a  long  ridge  of  contorted  strata,  highly  metamorphosed,  and  the  metamor- 
phie  action  seems  to  have  so  affected  the  adjacent  coal,  as  to  convert  it 
into  anthracite,  by  burning  out  the  bituminous  constituents,  and  so  far 
coking  the  coal,  which  becomes  less  and  less  coke-like  or  anthracitic  in 
proportion  as  it  recedes  from  the  great  ridge  of  contorted  rocks,  and  finally, 
&r  away,  is  found  pore  bituminous  coal,  in  great  natural  basins.  The 
great  hilly  ridge  has  acted  like  a  lengthened  range  of  fire,  partly  coking 
the  coal  nearest  to  it.  and  exciting  less  and  less  influence  in  the  ratio  of 
distance^  Nor  is  there  any  igneous  rock  near  to  explain  this  action  upon 
the  acknowledged  principle  elsewhere  observed ;  and  the  whole  effect  is 
attributed  by  the  professor  to  volcanic  heat,  steaming  up  from  old  vol- 
canoes, and  causing,  the  observed  phenomena.  From  a  similar  cause,  in 
comparatively  recent  earthquakes,  near  the  Mississippi,  it  was  found  that 
a  long  line  of  the  snow,  then  lying  upon  the  ground,  had  been  melted, 
while  the  mass  of  snow  was  unaffected. 

We  believe  that  we  can  find  an  analogous  phenomenon  (if  not  due  to  the 
!>ame  cause)  in  our  own  South  Welsh  Coal  Field,  where  the  change  from 
bituminous  coal  to  anthracite  seems  to  have  been  produced  by  the  intense 
lateral  pressures  to  which  it  was  subjected  when  the  long  ridges  dipping 
in  opposite  directions,  like  the  roof  of  a  house,  and  geologically  termed  anti- 
elnudty  which  bound  and  intersect  it,  were  originally  formed. 
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of  their  great  coal  fields  from  the  centres  of  residence  and 
commerce,  and  the  absence  of  railroads  and  canals,  and 
all  but  the  most  costly  means  of  carriage,  together  Avith 
the  situations  of  some  of  the  coal  basins  behind  mountains, 
the  country  has  but  little  beneficial  advantage  at  present 
in  its  rich  natural  {wssession.  Last  year  the  compara- 
tively limited  coal  fields  of  Great  Britain  exported 
363,628  tons  of  coal  to  North  America,  of  which  the 
United  States  received  at  ports  of  the  Atlantic,  284,869 
tons.  These  issued  chiefly  from  our  northern  ports  and 
from  Liverpool;  the  former  shipping  115,147  tons. 
These  figures  prepare  us  for  the  fact  that  a  considerable 
proportion  of  the  coal  consumed  in  the  houses  of  New 
York,  Boston,  and  other  chief  cities  of  the  United 
States,  is  British,  and  that  at  a  cost  to  the  consumer  very 
consolatory  to  the  exporters.  We  are  informed  that  the 
English  coal  going  from  Liverpool  to  American  factories 
costs  about  2Z.  per  ton  there.  The  most  luxurious  classes 
demand  our  Cannel  coals  (a  Lancashire  product), 
which  burns  with  a  fine  clear  flame,  whence  its  name  of 
candle  or  cannel  coal,  and  this  costs,  in  New  York  and 
Boston,  nearly  41.  per  ton.  An  American  invalid 
assured  us,  that  having  to  burn  a  certain  proportion  of 
cannel  coal,  his  annual  charges  for  coal,  in  a  moderate- 
sized  house  at  Boston,  amounted  to  50/. ;  upon  removing 
to  reside  in  a  British  coal  country,  he  found  that  he 
saved  nearly  40/.  a  year  in  coals.  The  general  custom 
in  American  cities  is  to  bum  anthracite,  which  can  be 
delivered  at  New  York  at  prices  varying  from  16a. 
per  ton  and  upwards,  in  large  stoves  placed  in  the  cellar, 
from  which  regulating  pipes  convey  the  heat  to  different 
parts  of  the  house.  Those  who  cannot  bear  this  dry, 
unwholesome  heating,  burn,  in  addition,  good  bituminous 
coal,  probably  English,  in  the  open  grate,  and  thus  the 
heat  radiating  from  the  open  grate,  in  some  degree  counter- 
acts the  dryness  of  the  stove  warmth. 
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The  reports  of  the  results  of  experiments  carried  on  for 
Government  in  relation  to  supplying  coal  for  the  steam 
navy,  greatly  favours  the  South  Welsh  steam  coals. 
The  consequence  has  been  a  rapid  development  of  the 
produce  of  this  coal  field,  and  such  an  increased  interest 
in  its  extent  and  products  as  will  justify  a  brief  notice  of 
both. 

The  area  of  the  South  Wales  coal  field  has  been  deter- 
mined, from  computations  upon  the  ordnance  and  other 
geological  maps,  to  be  about  1055  square  miles.  It 
commences  on  the  east  in  the  county  of  Monmouth,  and 
extends  westward  through  Glamorganshire,  Brecknock- 
shire, and  Carmarthenshire,  to  the  western  boundary  of 
the  county  of  Pembroke.  It  lies  parallel  with  the 
Bristol  Channel,  the  numerous  harbours  of  which  afford 
great  facilities  for  exportation,  and  the  railways  now  con- 
structed in  the  principality  will  have  the  eifect  of 
diminishing  the  expense  of  carrying  the  coal  from  the 
collieries  to  the  shipping  ports  and  markets  for  home 
consumption.  The  coal  is  distributed  over  the  included 
counties,  thus : — In  Monmouth  it  is  found  in  the  western 
part  of  the  county,  abutting  on  Glamorganshire  in  the 
north-west,  and  on  Brecknockshire  in  the  north.  Here 
its  length  is  about  seven  miles,  and  its  breadth  fifteen  and 
a  half  miles  ;  the  whole  area  being  110  square  miles,  and 
the  coal  itself  bituminous  and  free  burning.  It  is  ex- 
tensively employed  in  th6  smelting  and  manufacture  of 
iron,  at  the  Tredegar  and  other  large  works  on  the 
northern  boundary,  while  considerable  quantities  are 
shipped  at  Newport.  Four-fifths  of  the  entire  county  of 
Glamorgan  are  covered  by  coal.  This  area  contains 
every  kind  and  quality  of  coal  found  in  South  Wales, 
and  embraces  an  extent  of  546  square  miles;  of  which 
462  square  miles  are  bituminous  and  free  coal,  and  eighty- 
four  miles  are  anthracitous  coal.  Out  of  the  above-named 
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amount  twenty-six  square  miles  lie  under  the  sea  in 
Swansea  Bay.  Large  quantities  of  the  bituminous  coal 
are  used  in  copper  smelting,  and  in  the  manufacture  of 
tin  plates.  In  Brecknockshire  there  are  only  seventy- 
eight  square  miles  of  coal,  which  are  principally  situated 
on  the  south-west  comer,  adjoining  the  counties  of  Gla- 
morgan and  Carmarthen.  The  whole  is  called  anthra- 
citous.  Carmarthenshire  possesses  241  square  miles 
of  coal,  105  of  which  run  under  the  sea  in  Carmarthen 
Bay.  Of  this  entire  district,  117  square  miles  are  styled 
bituminous,  and  124  square  miles  anthracitous.  Both  in 
this  and  the  previous  county  much  of  the  anthracitous 
coal  is  employed  in  the  smelting  and  manufacture  of  iron, 
and  a  considerable  amount  is  shipped  at  Llanelly.  Pass- 
ing on,  the  coal  continues  westward  through  the  whole 
length  of  Pembrokeshire,  in  a  strip  which  narrows  as  it 
proceeds,  to  St.  Bride's  Bay,  at  the  extremity  of  the 
county ;  and  there  it  holds  on  its  course  along  the  bay, 
at  right  angles  to  its  former  direction.  Its  whole  area  in 
this  county  is  but  eighty  square  miles,  and  the  whole  is 
anthracite,  of  which  some  is  of  superior  quality.  It  is 
preferred  to  bituminous  fuel  in  the  agricultural  counties, 
to  which  it  is  exported,  and  where  it  is  used  in  stoves,  for 
drying  hops  and  malt,  and  burning  lime.  Thus,  out  of 
this  whole  field  of  1055  square  miles,  we  have  689  square 
miles  of  bituminous,  and  366  square  miles  of  anthracitous 
coal,  as  respects  coal  superficies  or  area.  When  we 
spoke,  some  pages  back,  of  prospective  impoverishment 
in  the  North  of  England,  we  alluded  to  this  great  store, 
and  here  we  have  the  counterbalancing  prospective  abun- 
dance— in  quantity — though  not  in  equal  quality.  The 
present  returns  from  all  the  collieries  of  South  Wales 
under  government  inspection,  give,  for  1858,  the  amount 
of  7,495,289  tons,  not  quite  half  the  produce  of  Durham 
and  Northumberland  for  the  same  year. 
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But  our  chief  interest,  at  present,  is  in  the  steam  coal 
of  South  Wales.  Highly  bituminous  coal  not  only  pro- 
duces a  small  percentage  of  coke,  on  account  of  the 
large  proportion  of  volatile  matter  which  it  contains,  but 
its  quality  is  much  inferior  to  that  pixxluced  from  kinds 
less  bituminous.  Being,  also,  specifically  light  and 
spongy,  and  much  honeycombed,  it  is  soft,  easily 
crumbles,  and  therefore  greatly  wastes.  The  coal  named 
semi-bituminous,  however,  is  very  valuable,  and  is  suit- 
able for  almost  every  purpose  except  making  gas.  Suffi- 
ciently bituminous  to  be  easily  kindled,  it  makes  a  bright 
cheering  fire,  and  gives  out  great  heat  with  very  little 
smoke.  It  is  also  important  to  notice  that  its  smoke, 
instead  of  being  black  and  dense  in  large  volumes,  as  in 
the  highly  bituminous  coal,  is  inconsiderable  in  quantity, 
brown  in  colour,  and  productive  of  little  soot.  The 
anthracite  of  South  Wales  bums  without  emitting  fiame 
or  smoke,  does  not  *  bind '  or  cake,  or  soil  when  handled, 
and  has  a  general  metallic  lustre.  Its  ash  is  of  a  light 
pink  and  sometimes  of  a  dark  grey  colour.  Properly 
speaking,  it  does  not  form  a  coke  in  the  usual  acceptation 
of  that  term  ;  for  the  water  and  hydrogen  are  expelled  in 
small  quantities  during  the  distillation,  and  a  slight 
diminution  of  bulk  takes  place,  yet  no  new  an*angement, 
as  is  usual  in  the  transition  of  coal  into  coke,  is  formed  ; 
the  fracture  remains  the  same,  and  there  is  not  that 
cellular  structure  which  every  one  may  observe  in  common 
coke. 

The  employment  of  anthracite  in  our  steam-ships  is  a 
subject  of  great  importance  ;  and  if  it  should  be  found 
that  it  can  be  successfully  adopted,  part  of  the  space  now 
occupied  by  the  stowage  of  coal  might  be  saved ;  and  ap- 
propriated to  an  increased  cargo,  as  anthracite,  bulk  for 
bulk,  is  of  the  greatest  density  of  any  coal.  Taking  into 
account  the  greater  specific  gravity  of  anthracite,  a  saving 
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of  one  third  of  the  space  now  occupied  by  coal  might  be 
saved ;  and  it  has  been  proved  that  100  tons  of  anthracite 
will  do  the  duty  of  144  tons  of  bituminous  coal.  It  is 
probable  that  by  the  use  of  the  best  and  best-picked 
anthracite,  the  necessity  for  calling  during  long  voyages 
at  coaling  stations  might  be  in  a  great  measure  avoided 
and  in  the  event  of  a  naval  war,  such  provision  for  fuel 
might  be  made  as  to  give  a  decided  superiority  to  the 
steam-ships  so  furnished.  At  present,  during  the  year 
1858,  the  anthracite  district  of  South  Wales  yielded 
737,590  tons.  Anthracite  might,  we  believe,  be  rendered 
serviceable  for  locomotive  engines  by  admixture  with 
other  coals,  but  its  decrepitation,  or  flying  to  pieces  when 
heated,  will,  we  fear,  prevent  its  exclusive  adoption  in  this 
way.  It  was,  indeed,  tried  in  the  engines  on  the  Liver- 
pool and  Manchester  Railway  about  1839,  but  the  draught 
up  the  chimney  was  so  strong  that  the  coal  was  projected 
into  the  air  in  fine  powder,  and  the  carriages  were  covered 
Avith  it. 

The  American  Government  have  been  more  alive  to  the 
importance  of  possessing  proper  surveys  of  their  anthra- 
citic  deposits  than  our  own.  Professor  Rogers  was  par- 
ticularly instructed  to  accomplish  this  task  with  especial 
relation  to  commerce,  and  one  of  the  tables  in  his  book 
shows  the  development  of  the  Pennsylvanian  anthracite 
mines  from  the  commencement,  in  1820,  through  all  the 
stages  of  growth.  In  38  years  the  trade  advanced  at  the 
rate  of  184,000  tons  per  annum,  and  from  1839  to  1849, 
the  produce  doubled  itself  in  each  five  years,  while  it  has 
again  doubled  itself  in  eight  years,  so  as  to  attain  in  1857 
the  assregate  of  6,431 ,378  tons  of  hard  anthracite.  Vast 
as  our  British  coal  trade  is,  it  has  only  doubled  itself  in 
about  twenty-four  years.  Anthracite  is  extensively  used 
in  the  States  as  a  manufacturing  coal.  For  iron-smelting 
and  iron-meltiug  in  the  foundry,  it  has  been  employed 
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during  the  last  dozen  years,  and  the  iron  works  have  been 
carefully  adapted  to  it**  use.  We  learn,  also,  that  it  is  in 
extensive  employment  as  a  steam  coal  in  the  steam-boats 
of  the  American  rivers,  and  in  the  American  lines  of 
Atlantic  steamers,  as  well  as  in  the  steam  navy  of  the 
States.  In  fact,  this  kind  of  coal  is  now  generally  em- 
ployed in  the  United  States  for  most  purposes  for  which 
a  mineral  fuel  is  required. 

If  we  examine  the  little  that  has  been  reported  respect- 
ing the  coal  fields  of  France,  Belgium,  Germany,  and 
Russia,  we  do  not  learn  that  as  yet  any  considerable 
amount  of  good  anthracite  or  steam  coal  has  been  dis- 
covered in  those  great  countries.  The  mean  annual  pro- 
duce of  coal  in  France,  deduced  from  returns  for  five 
years,  is  only  5,490,702  English  tons  (of  2,240  lbs.);  that 
is,  about  the  thirteenth  part  of  British  produce  at  present. 
In  five  years  France  has  not  extracted  the  half  of  our  last 
year's  amount,  and  in  five  years  she  has  produced  of  an- 
thracite only  3,597,220  tons.  It  is  doubtful  whether  her 
anthracite  forms  a  good  steam  coal,  while  the  experiments 
on  fuel  which  have  been  made  in  the  French  Navy  have 
demonstrated  the  superiority  of  British  coal  over  the 
produce  of  the  coal  fields  of  France.  An  attempt  has 
obviously  been  made  to  proride  against  the  evil  day  by 
accumulating  large  stores  of  British  coal  in  the  French 
ports.  Last  year  we  exported  to  France  1,344,342  tons 
of  coal,  of  which  354,364  tons  issued  from  ports  on  the 
Severn,  and  the  remainder  from  Northern  ports.  But  the 
effect  of  a  prohibition  of  the  export  of  coal  during  hos- 
tilities would  be  speedily  to  exhaust  the  stores  of  this  es- 
sential combustible,  and  not  only  to  embarrass  the  opera- 
tions of  foreign  navies,  but  to  interrupt  to  a  very  great 
extent  the  manufacturing  power  and  the  supply  of  coal 
gas  on  the  continent. 

In  conclusion  we  must  remark  that  in  the  official  and 
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concerted  survey  of  their  mineral  fuels  the  Americans 
have  surpassed  us.  When  we  look  at  such  a  work  as 
this  of  Professor  Rogers, — laborious  in  statistics,  accurate 
in  surveys,  and  magnificent  in  form  and  embellishments ; 
when  we  bear  in  mind  that  this  is  merely  the  survey  of 
one  State  and  mainly  the  results  of  one  man's  personal 
labours  and  studies ;  we  may  well  turn  and  enquire  of 
our  own  scientific  authorities  what  we  possess  of  a 
similar  character  ?  The  answer  must  be  humiliating : 
we  have  simply  nothing  worth  a  moment's  comparison. 
We  are  the  first  coal-mining  and  coal-producing  country 
in  the  world.  If  we  assume  the  entire  annual  coal 
produce  of  the  chief  coal  fields  in  the  world  to  be 
100,000,000  tons,  we  ourselves  contribute  more  than 
three-fifths  of  that  quantity,  and  the  estimated  money 
value  of  our  annual  coal  produce  amounts  to  the  amazing 
sum  of  sixteen  millions  and  a  quarter.  We  have  deposits  of 
the  most  varied  character  and  the  most  valuable  qualities ; 
we  have  a  very  far  larger  amount  of  capital  invested 
in  coal-mining  than  any  other  nation  ;  we  employ  above 
200,000  persons  of  all  ages  in  this  kind  of  labour ;  we 
have  some  of  the  deepest  and  largest  mines,  and  the  most 
stupendous  accumulations  of  steam  power  for  pumping  out 
water  and  drawing  up  coals ;  we  have  the  most  expedi- 
tious and  ingenious  methods  of  shipping  the  produce ;  we 
have  at  this  hour  in  our  coal-mining  districts,  scenes  of 
activity  above  ground,  and  galleries  of  mining  industry 
under  ground,  which  astonish  all  foreigners  who  care  to 
glance  at  the  one  and  dare  to  descend  to  the  other ;  we 
have  mining  engineers  of  large  experience,  and  even 
wealth  and  social  position ;  and  we  have  a  national  stake 
in  the  whole  of  at  least  as  great  importance  as  we  hold  in 
any  department  of  British  industry;  but  we  have  no 
adequate  publication  on  the  subject — we  have  as  yet  no 
complete  surveys  of  our  coal  fields — no   uniform   and 
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official  maps  of  the  whole — no  compact  and  continuous 
account  of  their  mineral  character  and  contents.  Here 
are  Professor  Rogers'  three  beautifully  illustrated  quarto 
volumes  on  one  American  State,  and  we  have  not  three 
illustrated  quartos  on  the  whole  of  our  British  coal  fields. 
It  is  only  a  few  years  ago  that  we  learned  what  our 
annual  produce  of  coal  really  was,  and  it  was  then  found 
to  be  so  much  in  excess  of  what  had  been  previously  con- 
jectured as  to  appear  incredible.  At  this  very  time,  with 
tlie  exception  of  mere  statistics  officially  published,  we 
have  no  means  of  tracing  some  of  the  most  interesting  and 
important  circumstances  connected  ^vith  supply  and 
demand.  That  these  are  facts,  no  one  can  deny ;  that 
our  ignorance  is  indefensible,  every  impartial  enquirer 
will  acknowledge.' 

•  Since  the  above  lines  were  •written,  the  Geological  Survey  has  in- 
dostrioasly  progressed.  At  this  date  (May  12,  1873)  I  ascertain  from 
ofl&dal  sources  that  the  following  is  the  condition  of  the  survey  in  relation 
to  our  coal  fields : — 

Geological  Burvey  of  Engliah  Coal  Fieldt. 

Northumberland  /  Almost  surveyed ; 
Durham  .      i      some  maps  published. 

Yorkshire      .     "I   Completely  surveyed, 
Lancashire     .      J      but  not  all  published. 
The  survey  of  these  coal  fields  is  completed,  but  the  whole  of  the  maps 
are  not  yet  published. 

The  Whitehaven  coal  field  is  being  surveyed. 

All  the  other  important  coal  fields  are  published  on  a  one-inch  scale,  and 
will  eventually  be  published  on  a  scale  of  six  inches  to  the  mile. 
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FATAL  ACCIDENTS  IN  COAL  MINES.^ 

The  title  of  the  Parliamentary  volume  which  heads 
this  article  is  in  part  a  misnomer,  for  it  contains  no 
report,  but  merely  a  large  amount  of  desultory  and  mis- 
cellaneous evidence  prefaced  by  an  intimation  that  the 
committee  propose  to  resume  their  labours  in  the  present 
session.  The  primary  purpose  of  this  committee  was  to 
enquire  into  the  operation  of  the  Acts  for  the  Regulation 
and  Inspection  of  Mines,  and  into  the  complaints  con- 
tained in  petitions  from  some  14,000  coal-miners  of  Great 
Britain,  which  had  been  presented  to  the  House  of  Com- 
mons. The  desires  of  the  petitioners,  as  expressed  in  the 
terms  of  a  *  Petition  of  the  Under-Miners  of  Northumber- 
land and  Durham '  given  in  an  Appendix,  appear  to  be 
reasonable,  but  the  justice  of  their  complaints  and  the  truth 
of  their  statements  must,  of  course,  be  tested  by  evidence. 
These  grievances  relate  to  several  subjects  connected 
with  coal-mining — such  as  the  modes  of  estimating  work 
done  and  paying  wages,  but  the  most  momentous  com- 
plaints are  those  relating  to  '  the  fearful  sacrifice  of  life  in 
mines  and  collieries,'  which,  say  the  miners,  'affords 
abundant  proof  that  the  legislative  measures  hitherto 
passed  have  proved  to  be  totally  inadequate  for  securing 

'  I.  Beport  from  the  Select  Committee  on  Mines ;  together  with  the  Pro- 
ceediTtgg  of  the  Committee,  Minutes  of  Evidence,  and  Appendix.    July  1866. 

II.  Coed  Mines  {^Accidents  and  Explosions).  Return  of  a  Copy  of  a  Circular 
Letter  from  the  Home  OflBce  to,  and  Reporta  firom,  the  Inspectors  of 
Mines  to  the  Secretary  of  State  for  the  Home  Department  on  the  recent 
Accidents  and  Explosions  in  Coal  Mines,  &c.    February,  1867. 
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the  personal  safety  of  the  miners  of  this  country.'  To 
this  matter  alone  shall  we  direct  the  attention  of  our 
readers,  with  a  view  of  putting  them  in  possession  of 
such  information  as  may  qualify  them  to  form  an  opinion 
upon  a  subject  which  has  recently  awakened  universal 
public  interest,  in  consequence  of  the  late  terrible  explo- 
sions in  Bamsley  and  in  Staffordshire.' 

The  public  are  by  no  means  aware  of  the  actual  loss  of 
life  occasioned  by  coal-extraction  in  this  country.  By 
searching  into  various  local  publications  in  the  North  of 
England,  and  by  a  fair  estimate  of  probabilities  arising 
from  what  has  been  discovered,  we  are  quite  warranted 
in  assuming  the  total  number  of  lives  sacrificed  in  our 
coal-mining,  from  the  earliest  notices  to  the  year  1850,  to 
be  not  less  than  10,000.  This  is  certainly  not  too  high 
an  estimate,  and  probably  a  very  low  one.  In  November 
of  the  year  1850  the  first  Act  for  the  Inspection  of  Coal 
Mines  came  into  operation,  and  henceforth  we  have  some 
authentic  data  for  accidents.  During  the  ten  years  from 
1850  to  1860,  the  deaths  in  or  at  all  the  British  coal 
mines  amounted  to  9,090.  In  the  ensuing  five  years, 
ending  1865,  the  deaths  were  altogether  4,827.  Thus 
then  adding  to  the  10,000  deaths  up  to  1850,  10,000 
more  (in  round  numbers)  up  to  1860,  and  nearly  5,000 

>  In  the  present  article  we  are  dealing  exclusirely  with  accidents  termi- 
nating fatally.  The  impr^eion  which  these  will  make  might  be  very  much 
deepened  by  an  estimate  of  the  additional  number  of  serious  but  not  &tal 
aocidentfl.  These  are  rtrj  numerous,  but  there  is  no  return  of  them.  Mr. 
Dickinson,  inspector  for  the  Manchester  district,  observes,  '  There  are  about 
sixty  fatal  accidents  erery  year  in  my  district,  and  besides  these  fatal 
accidents  a  large  number  of  non-fatal  accidents  that  require  inrescigation.' 
Of  course  these  are  quite  unknown  to  the  public.  During  a  visit  of  some 
months  paid  to  one  of  our  principal  coal-fields,  we  had  daily  opportunities 
of  seeing  and  conversing  with  the  victims  of  such  accidents.  We  convened 
with  many  pit-lads  who  had  been  '  lamed '  (or  injured)  several  times  in  a 
few  years,  and  who  reckoned  events  by  the  chronology  of  their  vaziona 
•lamiags.' 
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more  up  to  the  close  of  1865,  we  have  in  all  an  estimate 
of  nearly  25,000  deaths  from  coal-mine  accidents,  from  the 
commencement  of  any  account  of.  them  to  within  little 
more  than  a  year  of  the  present  date. 

We  apprehend  that  the  melancholy  mortality  which  we 
have  just  estimated  has  never  before  been  brought,  as  a 
whole,  before  the  country ;  and  certainly  it  has  never 
been  sufficiently  considered  in  its  full  and  aggravated 
interest.  Twenty-five  thousand  persons  have  been 
snatched  from  our  industrial  population  in  the  midst  of 
their  occupations,  and  not  only  so  much  human  life,  but 
likewise  so  much  skilled  labour  has  been  removed  from 
us.  Not  the  infirm  and  useless,  but  the  able  and  the 
industrious,  have  been  thus  hurried  away.  No  other 
kind  of  work  is  attended  with  so  many  and  so  fatal 
accidents ;  and  if  there  were  suitable  data  for  the  com- 
parison, it  could  probably  be  shown  that  our  various 
wars  of  recent  date  have  not  deprived  us  of  a  greater 
number  of  human  beings,  while  all  the  deaths  in  and 
around  mines  have  taken  and  are  taking  place  in  periods 
of  profound  peace  and  high  prosperity. 

A  complete  list  of  deaths  from  colliery  accidents  for 
the  ten  years  commencing  January  1st,  1856,  and  ending 
December  31st,  1865,  has  been  compiled  by  one  of  the 
present  inspectors,  Mr.  Atkinson,  of  which  the  following 
table  is  a  summary  : — 


Causes  of  Death 

Number    Proportion 
of  Deaths    Per  Cent. 

Amountmg  to 

Deaths  resulting  from  fire-1 
damp  explosions       .         .  j 

Deaths  resulting  from  falls  of  1 
roof  and  coals  .        .        .J 

Deaths  resulting  from  shaft  1 
accidents  .        .         .        .  / 

Deaths  resulting  from  miscel- 1 
laneous  causes  and  above  > 
ground     .        .        .        .J 

2,019 
3,953 
1,710 

2,234 

20-36 
39-87 
17-24 

22-58 

About  one-fifth 
About  two-fifths 
Less  than  one-fifth 

More  than  one-fifth 

9.916    1  10000 
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We  now  proceed  to  notice  the  four  principal  causes  of 
these  mining  deaths,  taking  the  above  summary  as  our 
text 

First  and  foremost  come  the  Explosions  of  Fire-damp, 
which,  though  not  so  frequent  in  occurrence  as  some 
others,  are  certainly  the  most  sweepingly  destructive  and 
fearfully  interesting  of  all  colliery  calamities,  and,  at  the 
same  time,  the  most  difficult  to  be  guarded  against — and 
those  most  exacting  an  unremitting  vigilance  and  experi- 
mental knowledge.  We  must  presume  that  our  readers 
are  acquainted  with  some  elementary  principles  in  con- 
nection with  these  catastrophes.  Coal-pits  are  divisible 
into  two  large  classes — gaseous  and  non-gaseous,  or,  as 
the  miners  say,  '  fiery  '  and  non-fiery  pits.  The  former 
might  again  be  subdivided  into  fiery  and  very  fiery  pits, 
in  accordance  with  the  less  or  greater  amount  of  gaseous 
emanations.  Fire-damp,  or  light  carburetted  hydrogen 
gas,  exudes  from  the  coal  containing  it  so  soon  as  that 
Goal  is  worked,  and  continues  to  exude  at  intervals  and  in 
proportion  to  the  amount  of  atmospheric  pressure.  There 
seems  much  reason  to  suppose  that  it  exists  naturally  in  a 
high  state  of  tension  in  the  coal-beds,  and  that  when  the 
pressure  of  the  atmosphere  decreases  more  gas  escapes. 
The  common  air,  in  fact,  to  a  certain  extent,  weighs  upon 
and  imprisons  it.  In  some  very  gaseous  coal  its  escape 
is  audible  in  a  low  hissing  sound,  which  we  have  some- 
times listened  to  in  the  gloomy  stillness  of  a  dangerous 
mine.  Unhappily  the  best  burning  coal  often  produces 
the  most  gas,  as  is  the  case  in  the  old  and  only  true 
Wallsend  pit  near  Newcastle.  That  very  fiery  mine  is 
now  closed,  and  probably  closed  for  ever.  "Well  is  it  that 
it  should  be  closed,  for  such  a  seething  gasometer  is  there 
covered  up,  that  a  mere  slender  tube  let  down  to  it  and 
brought  from  it  to  the  open  air,  for  a  long  time  sent  forth 
an  unfailing  stream  of  gas  which  being  lit  would  flame 


92  COAL   AT   HOME   AND   ABROAD. 

night  and  day  continuously.  There  is  gas  enough  in  the 
broken  wastes  of  that  famous  old  mine  to  light  up  the 
whole  town  of  Newcastle,  and  probably  to  blow  the  town 
into  ruins  if  exploded  underneath  it. 

To  render  this  gas  actually  explosive,*  it  must  be  mixed 
with  at  least  four  times  its  volume  of  atmospheric  air. 
When  mixed  with  less  than  four  times,  or  more  than 
sixteen  times  its  volume  of  air,  it  will  not  explode.  Shut 
out  the  air  from  it  altogether  and  it  is  harmless,  give  it  a 
little  air  and  it  becomes  dangerous,  a  little  more  and  it  is 
more  dangerous,  and  with  still  more  air  it  becomes  highly 
explosive,  until  a  large  addition  of  air  deprives  it  of  all 
its  devastating  power.  Hence  a  gaseous  pit  but  slightly 
ventilated  is  thereby  brought  into  the  very  condition  of 
explosiveness,  and  the  only  effectual  way  of  dealing  with 
it  is  to  dilute  the  gas  with  an  abundant  influx  of  pure 
air.  Let  it  be  mingled  with  common  air  to  twenty  or 
thirty  times  its  own  volume,  and  then  it  may  be  led  like 
an  enfeebled  and  fettered  enemy  along  the  mazy  air- 
ways of  the  pit,  and  finally  be  dismissed  to  the  clouds 
above. 

To  do  this  is  the  aim  of  Ventilation,  a  word  which, 
while  it  suggests  but  a  simple  process  to  the  casual  reader, 
calls  up  before  the  view  of  a  mining  engineer  a  series  of 

•  Here  we  use  terms  popularly,  for  '  fire-damp '  is  a  name  given  to  dif- 
ferent combinations  of  gases,  the  only  combustible  element  in  which  is  the 
carburetted  hydrogen.  As  may  be  supposed,  the  vulgar  names  for  several 
mine-gases  are  not  used  with  any  distinct  knowledge  of  their  real  properties 
or  differences.  Chemically  speaking,  fire-damp,  or  marsh  or  mine  gas,  is 
composed  of  one  equivalent  of  carbon  and  two  equivalents  of  hydrogen. 
Its  specific  gravity  is  nearly  half  that  of  common  air,  and  by  its  levity  it 
tends  to  rise  to  the  upper  pivrts  of  passages.  On  its  combustion  it  forms 
carbonic  acid  and  water.  Carbonic  acid  is  thus  generated  by  a  mine  ex- 
plosion, and  is  so  dense  as  to  accumulate  at  the  floors  of  passages.  Being 
poisonous  it  becomes  fatal  to  human  existence,  and  suffocAtes  those  who 
inhale  it.  Further  on  we  shall  speak  of  this  'after-damp'  more  par- 
ticularly. 
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extended  and  carefully  devised  arrangements  which,  at 
least  in  the  North  of  England,  have  attained  to  a  complex 
and  highly  artificial  system.  The  principle  of  the 
arrangement  for  ventilating  a  coal-pit  is  that  of  two  dis- 
tinct shafts,  a  downcast  and  an  upcast.  At  the  base  of 
the  latter  a  huge  fire  of  coals  is  kindled,  and  the  effective 
ventilation  is  measurable  by  the  difference  of  the  weight 
of  the  two  columns  of  air  in  the  two  shafts.  The  lighter 
the  column  in  the  ujKjast,  or  the  greater  the  rarefaction, 
the  better  is  the  ventilation.  Yet  there  is  a  practical 
limit  to  its  amount,  which  has  been  much  discussed 
amongst  pit  engineers  and  men  of  science.  We  cannot 
here  explain  what  some  men  of  science  have  called  the 
Furnace-Paradox ;  but  the  substance  of  Avhat  they  affirm 
is,  that  the  effective  power  of  the  furnace  is  sooner  reached 
than  was  once  expected,  and  that  beyond  that  limit  no 
consumption  of  coal  can  produce  increased  results. 
Therefore,  in  lieu  of  the  furnace,  Mr.  Gumey  proposed 
to  substitute  the  employment  of  a  number  of  jets 
of  steam,  the  emission  of  which  at  the  upcast  shaft 
would  produce,  as  he  alleged,  a  more  powerful  draught 
and  a  less  irregular  and  uncertain  current  than  that 
obtained  by  the  furnace.  This  plan  was  fully  considered 
at  the  time  of  its  proposal,  and  shortly  afterwards  some  of 
the  eminent  mining  engineers  of  the  North  made  experi- 
ments with  steam-jets,  and  compared  their  effects  with 
those  of  the  furnace.  Having  perused  the  details  of  those 
experiments,  we  are  compelled  to  conclude  that,  ineffec- 
tive as  the  furnace  is  beyond  a  certain  limit,  the  steam-jet 
cannot  be  recommended  as  an  advantageous  substitute 
for  it. 

The  reader  will  at  once  perceive  that  the  chief  essential 
is  a  ventilating  draught  which  will  not  reach  its  limit 
before  it  succeeds  in  sweeping  out  as  with  the  strong 
wings  of  a  steady  wind  the  noxious  emanations  of  the 
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mine.  In  an  extensive  mine,  where  the  passages  are 
long,  numerous,  tortuous,  and  small,  and  where  there  are 
many  human  beings  at  work  vitiating  the  air,  it  must  be 
a  very  powerful  impulse  which  will  drive  an  adequate 
air-current,  in  good  and  pure  condition,  through  several 
miles  of  subterranean  excavations,  and  carry  it  over  all 
obstacles  to  its  final  discharge  into  the  upper  air.  Add 
to  these  obstacles  the  natural  drag  or  retardation  by 
friction,  which  gradually  weakens  the  air-current,  so  as 
to  make  what  is  at  first  like  a  tight  rope  become  at  last  a 
slack  one,  and  the  necessity  for  great  power  of  impulse  is 
still  more  apparent.  An  air-current  in  a  large  pit  may 
exceed  ten  or  twenty  miles  in  its  entire  length,  and,  like 
a  traveller  bound  on  a  benevolent  mission,  it  must  retain 
its  energy  undiminished  to  the  last,  and  give  out  its 
refreshing  succours  at  every  intermediate  station. 

The  furnace  system  has  long  prevailed  in  British  coal 
mines,  but  it  has  been  largely  abandoned  in  those  of 
Belgium  ;  and  a  Belgium  engineer  who  lately  visited  us 
declared  that  we  were  ten  years  behind  his  country  in 
coal-mining  engineering,  particularly  instancing  our 
retention  of  the  furnace.  Several  minor  evils  attend  the 
use  of  it,  one  of  which  is  that  it  speedily  injures  the 
mining  gear  in  the  shaft  which  it  heats.  In  some  instances 
the  men  descend  and  ascend  by  the  heated  shaft,  and  it 
may  readily  be  conceived  how  injurious  it  is  to  go  down 
and  come  up  a  long  subterranean  chimney,  which  a 
furnace  shaft  really  is,  with  a  monster  fire  burning  at  its 
base.  Some  explosions  have  been  attributed  to  the 
furnace,  at  which  the  *  return  air,'  loaded  with  gas,  has 
been  said  to  have  ignited.  The  Belgians  use  and  advo- 
cate mechanical  fans,  which  act  somewhat  in  the  manner 
of  huge  paddle-wheels  in  steam-ships,  and  by  rapid  rota- 
tion over  a  shaft  produce  a  draught  which  the  incoming 
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air  rushes  to  meet,  and  thus  they  powerfully  promote 
ventilation. 

The  old-mining  engineers  of  the  North,  provincially 
termed  Viewers,  were  wedded  to  the  furnace  ;  but  as  they 
have  died  or  retired,  their  successors  are  more  open  to 
comparison  and  to  conviction.  Some  fans  have  been  tried 
and  approved  in  Welsh  collieries,  and  a  committee  of  the 
Northern  mining  engineers  have  been  engaged  in  insti- 
tuting an  enquiry,  and  a  comparison  between  furnaces 
and  fans.  This  enquiry  ought  to  have  been  instituted 
some  years  ago,  and  we  ought  now  to  know  whether  fans 
really  should  supplant  furnaces. 

The  gross  abuses  which  had  previously  existed  in  many 
of  the  coal-mining  districts  by  making  one  shaft  do  the 
duty  of  two,  thus  affording  an  insufficient  supply  of  air, 
and  at  the  same  time  incurring  serious  and  constant  risk 
of  derangement  or  explosion,  have  in  part  been  remedied 
by  an  Act  of  Parliament  (25  and  26  Victoria,  cap.  79), 
which  rendered  it  illegal,  after  1st  January,  1865,  to 
work  any  coal-pit  wherein  more  than  twenty  persons 
were  employed  at  one  time  with  less  than  two  shafts  or 
outlets,  by  which  distinct  means  of  ingress  and  egress 
should  be  available  to  the  persons  in  the  pit.  All  our 
readers  will  remember  how,  for  want  of  such  distinct 
means  of  egress,  the  unhappy  miners  engaged  in  the 
Hartley  pit  in  Northumberland  were  caught  as  in  a 
trap  by  the  breaking  of  a  huge  iron  beam  in  the  only 
shaft. 

Two  shafts,  however,  are  but  an  elementary  and  a 
primary  provision  for  safety,  or  for  escape  when  an  acci- 
dent has  occurred.'      While  systematic  and  admirably 

'  A  snbject  imperatirely  demaoding  attention,  is  the  propriety  of  limit- 
ing by  legiBlatnre  the  area  of  coal  to  be  worked  by  two  or  more  shafts,  and 
of  restricting  the  nomber  of  nuners  employed  for  each  pair  of  pits.  '  For 
many  years,'  says  Mr.  Inspector  Brongh,  '  my  own  opinion  has  entirely 
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contrived  ventilation  is  obtained  in  most  of  the  well-con- 
ducted pits  on  the  Tyne  and  the  Weir,  and  in  some  other 
districts  where  capital  and  enterpnse  are  abundant,  the 
reverse  is  still  the  case  in  several  of  the  coal-fields  more 
remote  from  great  cities  and  centres  of  skill  and  activity. 
In  passing  from  the  consideration  of  ventilation  it  may  be 
remarked,  that  this  is  the  principal  provision  on  which 
all  practical  miners  rely  for  the  safety  and  salubrity  of 
coal-pits.  All  others  are  subordinate  or  subsidiary  to  it. 
By  the  curious  and  effective  method  of  '  splitting '  main 
currents  of  air,  and  by  the  creation  of  various  kinds  of 
stoppings,  doors,  arches  and  '  brattices,'  a  current  of  air 
may  be  as  easily  subdivided  into  lesser  currents  as  water 
into  separate  rills ;  and  if  the  position  of  all  the  pitmen 
be  known  and  '  splits'  of  air  be  taken  in  to  them  all,  while 
the  whole  of  the  subdivided  currents  are  finally  made  to 
reunite  in  passing  out  of  the  pit,  little  more  is  necessary 
than  the  keeping  up  of  such  ventilation  to  the  highest 
amount  of  efficiency. 

The  question,  however,  necessarily  arises,  whether 
existing  arrangements  can  and  do  maintain  the  maximum 
of  desired  efficiency.  In  all  mines  of  whatever  extent,  if 
not  of  an  extremely  fiery  character,  this  maximum  can  be 
obtained.  As  a  general  rule,  it  may  be  admitted  that 
thorough  and  systematic  ventilation  will  accomplish  all 
that  can  be  at  present  expected.  The  only  serious  diffi- 
culty in  most  cases  would  be  the  enforcing  of  the  requisite 
supervision,  and  the  application  of  such  regulations  as 
might  mainly  help  to  enforce  it.     But  it  still  remains  an 

rested  on  the  principle  of  a  greatly  increased  number  of  shafts  in  fiery 
mines.'  Mr.  Inspector  "Wynne,  in  a  recent  letter  to  the  Secretary  of  Stat«, 
expresses  a  decided  opinion  that '  not  more  than  200  acre*  of  coal  should  be 
worked  ^m  one  pair  of  shafts,  and  that  an  additional  shaft  should  be 
provided  for  every  additional  100  acres.'  It  is  lamentable  to  see  the  reek- 
less  and  dangerouB  rapidity  of  extrac^ng  coal  in  many  mines  vithotit 
adequate  provisions  for  safety  and  health. 
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unsettled  problem,  whether  those  pits  which  are  extremely 
fiery  can,  by  any  amount  of  ventilation  now  producible 
or  produced  in  British  mines,  be  rendered  absolutely  safe. 
If  we  believe,  with  one  of  the  mining  engineers  of  the 
North  of  England  (Mr.  T.  J.  Taylor,  now  deceased), 
who  investigated  this  subject  more  carefully  than  his 
predecessors,  that  tlie  fire-damp  lies  imprisoned  in  the  coal 
under  a  pressure  of  several  atmospheres,  and  that  it  some- 
times rushes  out  with  prodigious  force  and  volume,  so  as 
to  produce  what  pitmen  tenn  blowers ;  and  if  we  further 
believe  that  tliese  blowers  will  foul  a  considerable  area  in 
ten  or  fifteen  minutes,  and  so  foul  it  that  the  whole  space 
becomes  to  the  highest  degree  explosive,  then  all  such 
ventilation  as  we  have  now  at  command  must  on  such 
occasions  fail  for  a  time,  though  it  need  not  fail  for  a 
longer  time  than  the  dissipation  of  the  blower  demands. 
We  agree  with  the  late  Mr.  Taylor  on  this  subject ;  never- 
theless, we  think  that  great  blowers  are  uncommon ;  and 
that  by  thorough  ventilation,  even  as  at  present  practised, 
they  are  capable  of  being  reduced  and  dissipated  without 
insuperable  difficulty.'  Viewers  do  indeed  sometimes 
assert  that  no  power  or  skill  of  man  can  wholly  prevent 
explosions,  and  looking  at  the  progressive  deepening  and 
widening  of  dangerous  mines,  and  the  lack  of  correspond- 
ingly progressive  precautions  and  vigilance,  explosions 

'  When,  however,  we  have  to  consider  the  '  goares,'  or  waste  and  aban- 
doned parts  of  old  fiery  mines,  there  can  be  no  doubt  that  they  are  vast 
natural  gasometers,  from  the  edges  of  which  fire-damp  flows  out  largely  and 
frequently.  Whether  a  viewer  should  ventilate  goaves,  or  insulat«!  them  and 
shut  them  up,  is  a  technical  question  ;  but  those  old  goaves,  increasing  and 
enlarging  as  they  do  by  the  mode  of  working  pits,  are  most  dangerous 
neighbours,  and  are  to  coal-miners  what  powder-mills  and  magazines  are 
to  country  towns.  Messrs.  Lypll  and  Faraday  paid  a  brief  vibit  to  the 
North  of  England  several  years  ago,  and  published  their  views  on  the 
method  of  depleting  goaves  and  rendering  them  less  dangerous.  We  never 
heard,  however,  that  their  suggestions  were  in  any  one  instance  adopted, 
nor  have  the  viewers  of  the  North  been  at  all  influenced  by  their  advice. 

U 
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may  unhappily  be  expected ;  but  we  have  no  doubt  that 
they  could  be  materially  diminished  in  number,  as  they 
have  already  been  to  some  extent,  and  that  the  minimum 
attributable  to  a  natural  necessity  might  be  attained  at 
no  distant  date. 

If  air  be  as  essential  to  miners  below  as  it  is  to  us  all 
above  ground,  equally  so  is  Light.  Where  there  is  no 
fire-damp,  the  only  question  is,  what  will  afford  the 
brightest  and  cheapest  illumination,  and  candles  or  oil- 
lamps  may  be  employed  at  pleasure.  Where  fire- damp 
exists  men  can  only  work  by  the  light  of  some  kind  of 
safety-lamp.  The  Davy-lamp  is  universally  kno>vn  by 
name,  though  comparatively  few  have  seen  one,  or  under^^ 
stand  its  principle,  much  less  its  varieties,  or  the  improve- 
ments made  upon  it  in  safety-lamps  bearing  other 
inventors'  names.  The  original  Davy-lamp  is  simply  an 
oil-lamp  surrounded  by  a  fine  wire-gauze,  so  fine  as  to 
contain  from  six  to  eight  hundred  openings  in  a  square 
inch.  Gauze  thus  minutely  meshed  will  not  allow  the 
flame  from  the  oil  wick  to  pass  through  it,  and  it  therefore 
prevents  the  explosion  of  external  mixtures  of  air  and 
fire- damp.  But  it  will  permit  such  external  mixtures  to 
pass  into  the  flame,  and  then  there  will  appear  a  cap  or 
top  on  the  interior  flame  greater  and  greater  in  proportion 
to  the  explosiveness  of  the  exterior  mixture.  Thus  we 
may  have  a  half-inch  or  one-inch  top  on  the  interior 
flame,  and  learn  thereby  the  certainty  as  avcU  as  the 
degree  of  danger.  Pitmen  are  too  familiar  with  such  tops 
to  be  greatly  alarmed  at  them ;  but  the  casual  visitor  to 
a  pit,  however  much  he  may  confide  in  the  Davy-lamp, 
does  not  feel  at  all  easy  under  such  appearances,  and  is 
soon  disposed  to  return  towards  daylight  and  pure  air. 

The  Davy-lamp  is  the  best  friend  of  pitmen,  but  they 
often  treat  it  as  disrespectfully  and  injuriously  as  they 
would  their  worst  enemy.     They  attempt  to  enlarge  the 


FATAL   ACCIDENTS   IN   COAL   MINES.  99 

flame  and  to  get  more  light  from  the  lamp  than  it  is 
formed  to  give.  Some  will  even  make  a  matcli-box  of  it, 
and  open  it  to  light  their  pipes.  To  preserve  it  from 
such  indignities  most  employers  put  a  lock  u{)on  it,  and 
all  lamps  are  or  should  be  locked  before  delivery  to  the 
miners.  Yet  not  a  few  of  these  men  are  so  reckless  and 
perverse  as  to  procure  false  keys  or  to  pick  the  lock  of 
their  lamp.  Disastrous  explosions  have  thus  been  caused, 
including,  to  all  appearance,  one  of  the  recent  great 
explosions  in  Yorkshire.  In  such  instances  the  fool- 
hardy miner  usually  meets  the  death  he  has  brought 
upon  his  innocent  but  destroyed  companions.  Let  the 
men  be  as  strongly  reprobated  for  such  murderous  mis- 
deeds as  their  masters  for  other  carelessness.  A  picklock 
lamp-bearing  pitman  in  a  gaseous  mine  is  a  criminal  of 
unmitigated  baseness,  and  ought  to  be  punished  pro- 
portionably  to  the  calamity  contingent  upon  his  mis- 
conduct. 

For  more  than  forty  years  has  the  Davy-lamp  been  in 
use,  and  therefore  upon  public  and  careful  trial.  Gene- 
rally, the  Northern  mining  engineers  regard  it  as  really 
safe,  and  we  have  never  found  experienced  miners  declare 
it  to  be  otherwise,  under  ordinary  conditions,  and  with 
the  use  of  the  essential  precautions.*  Nevertheless,  some 
modified  lamps  are  rather  preferable  in  practice.  Thus 
George  Stephenson's  lamp,  which  the  pitmen  fondly  call 
*  the  Geordie,'  is  protected  by  a  glass,  and  so  long  as  this 
exterior  glass  remains  whole,  gas  will  not  increase  the  in- 
tensity of  the  flame  beyond  a  certain  degree,  when  it  will 

'  The  long  and  animated  controversy  about  the  safety  of  the  simple 
Daty-lamp  has  not  materially  affected  the  opinion  above  expressed.  Never- 
thelees,  certain  particular  instances  of  explosion  do  seem  to  tend  in  some 
degree  to  invalidate  the  prevalent  confidence;  but  not  unless  there  are 
strong  currents  or  extraordinary  conditions.  On  the  vholc,  then,  this 
lamp  may  still  be  pronounced  safe  under  ordinary  conditions;  and  Sir 
Humphry  Davy  himself  does  not  appear  to  have  expected  more. 

B  2 
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be  extinguished.  Should  the  glass  break,  this  lamp 
simply  becomes  a  Davy-lamp.  The  glass  may  be  broken 
accidentally,  but  in  a  mine  where  200  such  lamps  were  in 
use,  it  has  been  found  that  scarcely  ever  has  a  piece  been 
broken  out  of  a  glass. 

Another  form  of  lamp  is  that  invented  by  Dr.  Clanny 
(whose  claims  were  rather  slighted) ;  and  when  a  metal 
chimney  is  given  to  Clanny's  lamp,  with  some  trifling 
additions,  it  becomes  the  lamp  of  Mueseler,  which  is 
much  in  favour  and  use  in  Belgium,  where  400  are 
employed  in  one  mine.  Still  further  modifications  in 
safety- lamps  have  b^en  introduced  both  at  home  and 
abroad.  The  grand  desideratum  is  to  obtain  more  light 
consistently  with  security.  The  objection  of  the  pitmen 
to  the  Davy  is  lack  of  light,  but  light  must  always  be 
combined  with  security  and  portability.  In  respect  to 
safety,  undoubtedly  those  lamps  which  go  out  at  once  in 
an  explosive  mixture  are  the  best ;  but  safety  at  the  cost 
of  being  left  in  total  darkness  in  the  inextricable  labyrinth 
of  passages  in  an  extensive  mine,  is  extremely  incon- 
venient. 

It  is  manifestly  bootless  to  put  confidence  in  safety- 
lamps  while  gunpowder  continues  to  be  used  for  blasting 
the  coal  in  fiery  pits.  It  is  inconceivable  that  so  perilous 
a  custom  anywhere  prevails.  Yet  even  so  lately  as  1862 
sixty  lives  were  sacrificed  by  it  at  St.  Edmund's  Main 
Colliery  near  Barnsley  in  Yorkshire,  and  other  serious 
accidents  have  probably  been  due  to  the  same  cause. 
Such  an  infatuated  proceeding  is  actually  conveying 
flame  to  the  gas,  and  doing  on  the  one  hand  what,  on  the 
other  hand,  safety-lamps  are  designed  to  prevent.  The 
'firing  of  a  shot'  in  the  inner  working  faces  of  a  pit 
known  to  harbour  much  fire-damp  is  no  ordinary  trial  of 
courage.  The  sound  of  the  dull  boom  that  follows  each 
blasting  conveys  to  all  who  are  not  habituated  to  it  the 
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idea  of  a  more  extended  and  fatal  explosion — that  of  fire- 
damp. It  may  be  thought  that  none  but  madmen  would 
thus  blast  coal  while  any  quantity  of  gas  is  or  has  lately 
been  present ;  equally,  however,  may  it  be  thought  that 
no  sane  man  would,  in  like  circumstances,  open  his 
Davy-lamp ;  yet  men  do  both  the  one  and  the  other.  As 
it  is  affirmed  that  fire-damp  sometimes  issues  very  sud- 
denly in  large  quantities,  and  fouls  a  whole  district  of  a 
pit  in  perhaps  ten  or  twenty  minutes,  getting  coal  by 
gunpowder  should  be  absolutely  prohibited  whenever  gas 
comes  forth  so  abundantly  as  to  require  the  use  of  safety- 
lamps.* 

One  of  the  foremost  among  the  many  advantages  of 
the  Davy-lamp  is  its  value  as  a  sure  and  simple  indicator 
of  the  presence  of  fire-damp,  and  therefore  of  danger. 
Every  morning,  before  work  begins,  a  subordinate  officer, 
named  an  overman,  or  deputy,  perambulates  the  working 
places  of  the  pit,  and,  with  his  Davy  in  his  hand,  carries 
the  test  of  safety  and  the  measurer  as  well  as  the  in- 
dicator of  danger.  If  his  lamp  show  a  tall  cap  or  a  halo 
and  an  enlarging  flame,  he  at  once  knows  that  the  hewers 
of  coal  who  are  to  follow  him  must  be  warned  of  peril, 
and  in  case  of  much  explosive  air  a  rude  signal  is  so 
placed  as  to  warn  off  the  hewers  altogether  from  the 
place.  Men  who  disregard  this  warning  do  so  in  defiance 
of  death.  The  overman  himself  incurs  the  first  risk,  and 
measures  it,  and  hence   he   ought   to  be   much  better 

'  In  their  joint  report,  dated  26th  of  Jan.  1867,  the  united  inspectors 
recommend  that  this  new  General  Role  be  added :  '  In  all  workings  in  ooal, 
where  safety-lamps  are  used  as  the  means  of  lighting,  no  blasting  powder 
shall  be  used  in  such  mine.'  We  should  also  be  inclined,  with  one  of  the 
inspectors,  Mr.  Brough,  to  introduce  a  rule  against  the  mixed  use  of  safe^- 
lampe  and  naked  lights  in  gaseous  mines.  The  use  of  candles,  either  by 
exploratory  or  other  miners  in  pits  at  all  fiery,  leads  to  numerous  fatal 
accidents,  all  of  which  might  be  prerented  by  the  exclusion  of  naked  lights. 
A  General  Rule  to  this  efibct  appears  to  be  adrisable. 
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acquainted  with  the  principles  of  the  Davy  and  the 
chemistry  of  gases  than  he  commonly  is.  Upon  his  pre- 
liminary survey,  and  that  of  his  colleagues,  depends  the 
safety  of  the  whole  company  of  workmen  underground. 
Many  of  these  deputies  are  uneducated  and  ignorant  to  a 
lamentable  degree. 

Yet  even  as  an  indicator  the  Davy  lamp  has  its  limits 
of  usefulness,  for  it  can  only  indicate  to  the  one  bearer  of 
it,  if  he  be  an  overman  alone  on  his  early  travels  through 
the  pit,  and  it  can  only  indicate  at  one  time  as  well  as  to 
one  man.  To  become  a  continual  indicator,  it  must  be 
suspended  in  situ,  and  frequently  consulted.  To  com- 
pensate for  these  defects,  which  necessarily  attach  to  all 
portable  lamps,  Mr.  George  F.  Ansell,  of  Her  Majesty's 
Mint,  has  invented  an  ingenious  and  simple  instrument, 
by  which  he  professes  to  show  both  the  accumulation  and 
the  rate  of  accumulation  of  a  mass  of  fire-damp,  or  even 
of  carbonic  acid,  so  as  to  make  this  known  to  the  master 
without  man's  agency,  and  thus  to  cause  the  servants  to 
be  more  particular  in  observing  rules  and  performing 
their  duty.  For  this  purpose  Mr.  Ansell  employs  a 
balloon  of  thin  india-rubber,  which,  singularly  enough,  is 
expanded  both  by  carbonic  acid  and  by  fire-damp.  This 
balloon  is  filled  with  atmospheric  air,  tied  at  the  neck, 
and  bound  round  to  prevent  lateral  expansion.  So  pre- 
pared it  is  placed  under  a  small  lever  upon  a  wooden 
stand,  so  as  to  exert  a  gentle  pressure  on  the  lever.  If 
fire-damp  or  carbonic  acid  accumulate  round  it,  either  the 
one  or  the  other  will  pass  (by  a  particular  law  of  gases 
well  known  to  chemists)  through  the  substance  of  the 
india-rubber  balloon,  and,  accumulating  inside,  cause  it  to 
expand,  so  as  to  press  against  the  lever,  thereby  raising 
it  and  releasing  a  detent,  with  which  the  terminal  poles 
of  a  battery  arc  connected.  By  this  arrangement  a  tele- 
graphic communication  is  effected  to  a  distant  locality, 
and  a  warning  on  the  spot  may  be  given  simultaneously 
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The  greatest  peril  in  a  fiery  mine,  and  that  which  is  the 
most  difficult  tu  be  guarded  against,  is  a  sudden  and 
violent  discharge  of  fire-damp.  Such  discharges,  as  we 
have  previously  intimated,  are  known  as  *  blowers ; '  they 
issue  with  prcnligious  force  and  emit  an  immense  ([uantity 
of  fire-damp  in  a  very  short  time,  so  that  long  passages  of 
a  pit  have  in  not  many  minutes  become  filled  with  highly 
explosive  air,  or,  as  pitmen  say, '  fouled.'  In  such  cases 
Mr.  Ansell  would  apply  a  little  apparatus  in  the  belief 
that  no  eruption  of  gas  can  be  so  sudden  that  his  in- 
vention will  not  announce  its  approach  in  from  five  to  ten 
seconds,  according  to  the  percentage  of  firenlamp  con- 
tained in  the  eruption.  This  instrument  consists  of  an 
iron  funnel,  whose  stem  is  bent  like  the  letter  U,  the 
funnel  part  being  closed  with  a  plate  of  glazed  Wedg- 
wood ware ;  the  stem  being  closed  with  a  cap  of  brass^ 
through  which  is  passed  a  platinum-tipped  copper  wire, 
capable  of  just  dipping  into  mercury  previously  placed  in 
the  bend  of  the  funnel.  The  distance  between  the 
platinum-pointed  wire  and  the  mercury  regulates  the 
point  at  which  the  indication  as  regards  the  eruption 
should  be  given.  If,  when  the  instrument  is  properly 
adjusted,  gas  impinges  on  the  porous  tile,  diflfusion  (ac- 
cording to  the  known  chemical  law  of  diffusion  of  gases) 
takes  place,  and  the  presence  of  the  accumulating  gas 
forces  the  mercury  against  the  platinum-pointed  wire, 
and  the  circuit  being  thus  completed  telegraphic  warning 
is  given  on  the  spot,  and  may  be  conveyed  to  the  distant 
managers  room,  either  by  a  needle  or  by  a  bell.' 

Such  instruments  are  admirable  in  theory,  and  inge- 
nious in  their  useful  application  of  the  remarkable  law  of 
the  diffusion  of  gases,  made  known  by  Mr.  Graham,  but 
it  remains  to  be  seen  how  far  the  promises  of  their  inven- 
tor are  verified  by  practice.     At  least  full  and  repeated 

*  Appendix  No.  4  to  the  Eridence  of  the  Select  Committee  on  Mines. 
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trials  should  be  given  to  them  before  they  are  consigned 
to  neglect.  Some  similar  or  modified  instrument  may  be 
ultimately  found  successful,  and  it  would  be  no  slight 
advantage  in  the  management  of  a  fiery  pit,  if  the 
manager  could  be  infallibly  apprised  of  accumulating  gas 
even  though  its  amount  were  unknown.  A  further  and 
signal  benefit  would  be  conferred  by  enabling  the 
manager  also  to  ascertain  with  facility  the  amount  of  gas 
per  cent.,  and  this  Mr.  Ansell  would  accomplish  by  em- 
ploying the  present  aneroid  barometer,  very  delicately 
constructed,  and  bearing  a  porous  tile  in  the  place  of  its 
ordinary  back.  Having  adapted  it  for  his  purpose  by 
some  mechanical  additions,  he  takes  it  into  the  suspected 
part  of  a  pit,  and  holds  it  by  the  ring  handle  till  it  has 
become  of  the  same  temperature  as  the  place  where  it 
then  is.  The  maximum  effect  of  a  gaseous  atmosphere 
on  this  instrument  is  produced  in  about  forty-five  seconds, 
when  the  face  of  the  indicator  must  be  immediately  and 
accurately  read,  because  when  the  maximum  is  attained, 
what  the  chemist  terms  effusion  takes  place,  namely,  the 
mechanical  passage  of  gas  through  the  tile  by  pressure 
above,  and  then  the  hand  on  the  face  travels  back  to 
zero.  When  diffusion  ceases,  effusion  takes  effect  and 
empties  the  chamber  of  gas. 

Our  apprehension  is,  that  in  the  present  lack  of  sci- 
entific knowledge,  accuracy,  and  tact  among  at  least  the 
second  and  inferior  orders  of  colliery  managers  and  men, 
Mr.  Ansell's  instruments  are  far  too  delicate  in  their  con- 
struction and  application  to  become  much  used  in  pits ; 
but  he  deserves  great  credit  for  his  philanthropic  attempts, 
and  practical  chemists  Avill  admire  his  ingenuity  if  prac- 
tical colliers  decline  to  avail  themselves  of  it.  It  is 
notable  that  the  Davy-lamp  simultaneously  afforded  cor- 
responding indications  while  Mr.  Ansell  was  testing  his 
aneroid  instrument,  and  it  is  satisfactory  to  find,  as  Mr. 
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Ansell  observes,  *  that  marvellous  arrangement,  the  Davy- 
lamp,  gives  magnificent  indications.'  In  truth,  if  the 
simple  Davy-lamp  were  fairly  treated  and  fully  accepted, 
and  if  those  who  use  it  were  thoroughly  acquainted  with 
its  principles  and  with  all  its  indications,  fiery  pits  might 
be  worked  with  comparatively  little  risk  of  explosions. 

An  electric  light  has  naturally  suggested  itself  to  men 
of  science  as  a  source  of  illumination  for  coal-pits,  and 
two  or  three  years  ago  a  foreign  savant  appeared  at 
Newcastle  with  a  mining  lamp  on  this  principle.  This 
invention  gave  a  safe  light,  but  too  feeble  and  uncertain 
for  practical  use ;  it  had  been  suggested  to  the  inventor 
by  the  glowworm.  On  the  general  question  there  can  be 
no  doubt  that  a  powerful,  brilliant,  and  perfectly  harm- 
less light  might  be  introduced  into  pits  by  the  use  of 
a  good  battery  and  all  its  necessary  adjuncts.  But  no 
man  who  has  travelled  through  the  long,  weary,  tortuous, 
and  seemingly  interminable  ways  and  bye-ways  of  an  old 
and  extensive  coal-pit  would  propose  batteries  and  wires 
and  other  apparatus  as  a  simple  substitute  for  portable 
safety-lamps.  The  first  question  would  relate  to  practica- 
bility, which  may  be  doubtful  from  the  extent  of  area, 
the  difficulty  of  adjustment,  and  liability  to  derangement. 
The  next  question  would  be  cost,  and  on  that  we  have  no 
doubt  that  the  expense  would  deter  nearly  all  managers 
and  owners  of  coal  property  from  voluntarily  employing 
the  apparatus.  The  third  question  would  be,  AVho  will 
consent  to  bear  the  expense  and  pains  of  a  first  and  full 
trial  ?  It  would,  however,  be  very  desirable  to  make  ex- 
periments on  a  small  scale,  and  thus  to  ascertain  if  these 
warrant  a  larger  outlay  and  more  extended  trials.  Pit- 
men have  a  great  objection  to  any  but  the  simplest  and 
most  indispensable  apparatus  underground,  and  numerous 
or  lengthy  wires  would  be  much  exposed  to  casual  or 
malicious  injury. 
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A  public  exhibition  of  mining  implements  and  improve- 
ments in  Newcastle  or  Durham  or  Leeds,  Manchester,  or 
Birmingham,  would  be  of  great  utility  to  the  coal-mining 
population.  At  such  an  exhibition  managers  and  miners 
might  observe  models  or  specimens  of  every  kind  of 
safety-lamp,  and  of  all  implements  and  instruments  which 
have  been  suggested  either  by  scientific  or  practical  men. 
If  such  exhibitions  were  periodical,  and  if  foreign  coal 
countries  were  invited  to  combine,  signal  advantages 
would  ultimately  accrue.  It  is  strange  that  so  vast  and 
important  a  section  of  our  industrial  population  as  our 
coal-miners — the  males,  according  to  the  census  of  1861, 
employed  in  coal-mines,  amounting  in  number  to  282,473  ; 
and  according  to  the  computation  of  the  inspectors  in 
1865,  to  315,451 — should  be  without  some  such  exhi- 
bition, while  agricultural  shows,  displaying  various  agri- 
cultural implements,  are  frequent  and  successful.  The 
numerous  benefits  arising  from  the  adoption  of  this  sug- 
gestion will  occur  to  miners,  and  one  at  least  would  be 
the  establishment  of  intercommunion  between  the  men  of 
different  and  distant  coal-fields.  Thus  some  of  the 
33,000  colliery  workers  of  South  Durham  might  frater- 
nise for  the  best  purposes  with  some  of  the  thousands  of 
their  fellow -workpeople  in  other  localities.  Scientific 
men,  too,  might  attend  these  meetings,  and  there  might  as 
well  be  a  British  Association  for  the  Advancement  of 
Mining,  as  a  British  Association  for  the  Advancement  of 
Science.  All  projects  like  those  of  Mr.  Ansell  might  be 
there  expounded  and  discussed ;  and  instead  of  mere 
local  Institutes  of  engineers  there  would  be  a  general 
gathering  of  mining  science  and  skill  from  our  entire 
coal-fields.  There  was,  indeed,  a  few  years  ago,  a  meet- 
ing of  Mechanical  Engineers  at  Birmingham,  which  was 
both  successful  and  agreeable.     Why  should  there  not  be 
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an  extension  and  recurrence  of  such  meetings,  on  the 
plan  of  our  suggestions? 

While  so  much  has  been  said  of  fire«damp,  it  is  apt  to 
be  forgotten,  and  perhaps  is  little  known,  that  mining 
"viewers  of  large  experience  attribute  at  least  seventy  per 
cent,  of  the  deaths  in  fiery  mines  to  after-damp,  and  the 
small  remainder  only  to  fire-damp.  The  after-damp, 
sometimes  called  choke-damp,  is  a  combination  of  gases 
in  proportions  dependent  upon  the  peculiar  circumstances 
of  each  explosion.  These  combined  gases  are  nitrogen, 
carbonic  acid,  carburetted  hydrogen,  and  common  atmo- 
spheric air.  Carbonic  acid  gas  is  dense  and  poisonous, 
and  in  an  atmosphere  containing  as  little  as  ten  per  cent, 
of  it,  human  life  can  only  be  maintained  for  a  short  time. 
Indeed  three  j>er  cent,  is  fatal  if  the  amount  of  oxygen 
falls  below  eighteen  per  cent,  in  the  same  atmosphere. 

In  several  instances  of  exploded  pits,  little  companies 
of  men  in  the  interior  who  had  escaped  and  survived  the 
explosion  have  been,  cut  off  and  destroyed  by  the  imme- 
diate generation  of  after-damp.  The  effect  of  death  by 
the  one  gas  or  the  other  is  very  distinctly  seen  in  the  coun- 
tenances of  the  dead.  The  poor  men  killed  by  the  fire- 
damp are  marked  with  bums  and  scorchings,  and  their 
features  all  more  or  less  distorted  or  disfigured.  On  the 
other  hand,  where  men  have  been  suffocated  by  choke- 
damp,  their  features  are  placid  and  simply  inanimate.  It 
is  evident  that  the  after-damp  has  speedily  deprived  them 
of  the  power  of  breathing,  and  has  almost  instantly 
choked  them. 

Utter  neglect  of  precautions  against  after-damp  seems 
to  be  prevalent  in  all  mining  districts.  Not  a  few  pro- 
positions have  been  made  from  time  to  time  in  this 
direction,  but  we  never  read  of  any  practical  application 
of  them  in  the  hour  of  danger  and  death.  If  common 
air  could  have  been  conveyed  at  once  to  the  two  hundred 
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and  four  sufferers  in  the  Hartley  pit  when  they  were 
under  the  deadly  influence  of  after-damp,  most  of  them 
might  still  be  alive. 

It  should  be  the  aim  of  managers  by  additional  con- 
trivances to  render  every  miner  as  independent  of  the 
noxious  influence  of  after-damp,  as  a  good  safety-lamp 
can  make  him  independent  of  fire-damp.  The  miners 
themselves  should  always  carry  simple  means  of  covering 
the  face.  An  inspector  of  mines  once  told  us  that  in 
investigating  the  circumstances  of  many  explosions,  he 
heard  of  several  instances  where  pitmen  caught  by  an 
explosion,  but  surviving  it,  had  placed  a  wetted  cap  or 
handkerchief  over  their  faces,  and  then  passing  over  the 
dead  bodies  of  their  unfortunate  companions,  had  come 
out  safely  from  the  extreme  recesses  of  the  pit.  So,  too, 
have  pitmen  saved  themselves  by  stuflBng  their  caps  into 
their  mouths,  and  then  bending  as  Ioav  as  possible  have 
crept  securely  to  the  shaft. 

Those  to  whom  this  subject  is  unfamiliar  will  have 
been  astonished  to  perceive  in  the  brief  tabular  abstract 
at  the  commencement  of  this  article  that  the  deaths  from 
falls  of  the  roof  and  pieces  of  coal  in  pits  have  amounted 
to  3,9.53  in  ten  years,  and  that  these  form  two-fifths  of 
the  entire  number  of  deaths  from  all  extraordinary 
causes,  and  considerably  more  than  those  arising  from 
any  other  specific  cause,  being  at  the  rate  of  39*87  per 
cent.  The  difference  between  the  mortality  from  ex- 
plosions and  from  such  falls  is  similar  to  that  between  a 
brief  epidemic  and  an  habitual  local  disease,  or,  to  vary 
the  metaphor,  between  a  short,  sudden  battle,  and  a  con- 
tinuous dropping  fire  upon  a  retreating  enemy.  A  little 
explanation  will  make  it  apparent  how  these  deaths  so 
frequently,  and,  as  it  may  be  said,  so  regularly,  occur. 

Nature  has  packed  up  coal  so  closely  and  compactly 
that  it  is  impossible  to  put  more  of  it  in  tlie  same  space 
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by  any  mechanical  meaiw.  But  when  man  begins  to 
break  up  a  coal-seam,  he,  as  it  were,  unpacks  the  load,  or 
destroys  the  coherence  and  balance  of  the  whole  mass. 
He  removes  the  natural  support  of  the  coal-bed;  he 
takes,  as  an  architect  would  say,  the  floor  out  from  the 
building,  and  as  he  only  imperfectly  props  up  the  rocrf" 
and  walls,  a  more  or  less  speedy  ruin  ensues.  The  main- 
ways  or  high-roads  of  a  mine  are  built  up  and  arched  like 
our  railway  tunnels,  and  hence  they  are  safe  enough. 
But  this  cannot  be  done  in  the  low,  long,  narrow  passages, 
which  are  often  not  above  four  feet  in  height,  nor  could 
proprietors  bear  the  expense  for  many  miles  in  area. 
Propping  up  with  timber  is  the  only  available  expedient, 
and  when  sufficient  and  sufficiently  sound  timber  is 
employed  little  more  is  needed  than  watchfulness  in 
repairs.  Unhappily  the  temptation  to  spare  expense 
often  leads  to  inadequate  timbering ;  and  the  rapid  de- 
struction of  the  props  by  wear  and  tear,  and  the  rot 
generated  by  the  damp  heat  underground,  make  this  a 
serious  item  of  expenditure. 

The  character  of  the  coal  itself  in  some  places  adds  to 
the  necessity  of  much  timbering.  In  South  Staffordshire 
the  rhomboidal  structure  of  the  material  in  its  jointy 
beds  causes  the  famous  *  ten-yard  seam  '  to  be  much 
intersected,  and  produces  a  naturally  complicated  network 
of  joints,  in  the  direction  of  which  the  coal  is  very  ready 
to  fall  asunder.  This  corresponds  in  some  measure  to  what 
the  Germans  expressively  call  *  slickensides.'  Moreover, 
by  what  is  technically  termed  *  the  pillar  and  stall '  mode 
of  excavating,  enormous  cavities  are  left  behind,  often  of 
thirty  feet  in  height,  and  of  course  *  settlements '  ensue, 
together  with  violent  concussions  and  sudden  collapses, 
locally  called  *  lumps,'  of  great  masses  of  material. 
Even  a  small  piece  falling  from  a  height  of  from  twenty 
to  thirty  feet  may  kill  a  man.   How  much  more  fatal  must 
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large  fragments  be  !  In  the  year  1857,  in  the  collieries 
only  of  South  Staffordshire  and  Worcestershire,  eighty- 
one  persons  were  killed  by  falls  from  the  roofs  of  pits, 
in  obtaining  6,000,000  tons  of  coal.  This  amounts  to 
13*5  deaths  per  million  ton  of  coals  got.  At  the  same 
time,  the  average  of  deaths  from  the  same  cause  for  the 
whole  of  Great  Britain  was  5*15.  Thus,  this  is  the 
special  evil  of  one  district,  and  the  local  inspector  has 
stated  that  inexcusable  carelessness  prevails  in  timbering 
the  roofs.  If  a  place  only  looks  safe,  without  any  test, 
a  few  props  alone  are  put  up,  and  consequently  a  fall 
soon  occurs.  '  The  reigning  cause  of  the  destruction  of 
human  life,'  to  quote  Mr.  Brough,  an  inspector's  words, 

*  is  the  constantly  recurring  falls  of  stone  and  coal  from 
overhead  and  from  the  sides  of  working  places.'  ^  Indeed, 
if  we  take  England,  Wales,  and  Scotland  together,  it 
may  be  affirmed  that  not  a  single  day  passes  without  the 
occurrence  of  some  calamity  from  falls  of  ponderous 
masses  of  coal  or  shale  or  ironstone  in  coal  and  ironstone 
mining. 

No  legislative  interference  with  the  systems  of  excava- 
tion would  be  tolerated,^  although  it  is  affirmed  that  the 

*  long  wall '  plan  is  superior  to  the  *  pillar  and  stall '  mode 
of  working,  in  particular  cases  at  least,  for  by  the  former 
more  coal  is  raised  per  acre,  and  better  ventilation  can 
be  secured ;  but  adequate  timbering  does  come  within 

'  The  same  inspector  thus  reports,  under  date  February  1,  1867: — 
'  Something  really  must  be  done  to  prevent  mortality  by  these  falls  of  coal 
and  stone.  The  number  annually  killed  by  such  class  of  accident  is  dread- 
ful in  the  extreme.  Taking  an  average  number  of  years  since  the  inspection 
was  established,  it  will  be  seen  that  death  by  falls  of  material  goes  fright- 
fully beyond  any  loss  of  life  by  explosion  of  fire-damp.  It  is  clear  that 
something  must  bo  done :  we  should  not  go  on  crushing  the  people  to  death 
in  this  way.' 

'  In  their  Petition  the  miners  complain  that '  the  practice  in  the  Stafford- 
shire  collieries  of  working  the  thick  coal  in  more  than  one  face  is  highly 
dangerous  and  ver^'  destructive  to  life  in  the  said  collieries.' 
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the  province  of  Government  inspection,  on  the  ground  of 
safety  of  life  and  limb,  and  it  is  a  miserable  parsimony 
that  permits  one  life  to  be  destroyed  every  day  in  the 
year  by  culpable  neglect. 

There  is  a  very  dangerous  duty  in  the  economy  of 
timber,  called  '  drawing  the  props.'  In  so  doing  men 
stand  ready  with  an  axe  in  the  waste  places  of  a  pit 
about  to  be  abandoned,  and  knock  out  each  prop  succes- 
sively, rescuing  it  and  themselves  at  the  same  time.  In 
one  pit  we  ourselves  stood  at  a  little  distance  and  wit- 
nessed this  process.  A  man  cleverly  struck  a  prop, 
while  another  drew  it  away,  and  both  retreated.  The 
roof  then,  having  nothing  to  support  it,  began  to  give 
way  and  fall  in.  Woe  to  the  unfortunate  prop-drawer 
who  cannot  escape  before  the  stones  fall ;  yet  men  can 
be  got  to  perform  this  hazardous  duty  for  about  the  same 
pay  as  the  hewers  of  the  coal  obtain. 

The  day,  though  not  the  date,  may  be  clearly  foreseen 
when  machinery  for  cutting  coal  will  supplant,  so  far  as 
hewincr  is  concerned,  human  labour.  Coal-cutting 
machines  have  been  for  several  years  proposed  and  dis- 
played in  one  or  two  forms,  and  have  been  successfully 
tried  in  a  few  instances.  But  the  spur  of  necessity  and 
the  expectation  of  independence  will  urge  on  the  masters 
to  quicken  and  foster  the  germs  of  such  inventions.  At 
this  very  time  the  South  Lancashire  and  Cheshire  Asso- 
ciation has  ofi'ered  prizes  of  money  for  the  best  machines 
of  this  character.  All  the  efforts  of  the  working  miners 
to  act  upon  and  control  their  employers  will  tend  to  this 
end,  and  slow  as  the  masters  may  be  in  entertaining  other 
projects,  they  will  gladly  welcome  such  machines  as  will 
render  them  more  and  more  independent  of  tlieir  men. 
Thus  inferior  and  ungenerous  motives  often  lead  to  sub- 
stantial improvements. 

Many  arrangements  have  already  been  made  under- 
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ground,  by  which  human  suffering  and  painful  labour  are 
diminished.  We  remember  a  collier's  song  which  had 
the  burden,  *  God  bless  the  man  who  brought  us  metal 
trams,' — that  is,  the  tramway-plates  of  metal  which  of 
late  years  have  been  laid  down  in  pits,  and  have  enabled 
the  '  putters  '  to  push  along  their  loaded  baskets  of  coal 
•with  greater  facility.  Much  more  animated  and  choral 
will  the  burden  some  day  be,  '  God  bless  the  man  who 
brought  us  down  machines.'  Meanwhile,  however, 
adjustments  consequent  upon  the  introduction  of  new 
machinery  will  have  to  be  made,  and  temporary  depriva- 
tions to  be  endured.  But  hewing  down  coal  in  deep,  hot, 
dark,  dusty  corners  of  pits  is  not  a  kind  of  labour  which 
we  can  honestly  wish  to  be  perpetuated  for  civilised  men. 
It  is  not,  perhaps,  so  unhealthy  as  some  other  occupations, 
chiefly  because  it  is  carried  on  only  for  a  few  hours  per 
diem  consecutively.  But  in  thin  low  seams,  where  the 
hewers  must  needs  lie  on  their  sides,  or  squat  down  half 
naked  in  painful  and  unnatural  postures  to  perform  their 
work,  the  sooner  cutting  machinery  can  be  introduced 
the  better — better  for  the  men  as  well  as  the  masters, 
better  for  the  mind  as  well  as  the  body. 

That  the  number  of  fatal  accidents  in  shafts  of  coal- 
pits should  amount  to  1,710  in  ten  years — that  is,  to 
nearly  one-fifth  of  the  total  number  of  accidents  in  the 
same  period — may  strike  many  readers  with  surprise. 
Had  they,  however,  themselves  descended  shafts,  espe- 
cially in  ill-conducted  mines,  that  surprise  would  be  con- 
siderably diminished.  The  passage  below  and  upwards 
in  many  inferior  mines  is  a  passage  of  j)erpetual  perils. 
The  chain,  or  the  conveying  vehicle,  or  the  rope,  or  some 
part  of  the  winding  apparatus,  may  be  suddenly  broken, 
and  death  as  suddenly  ensue  by  a  terrible  fall  of  the 
living  load.  From  the  careless  way  in  which  some  men 
and  many  boys  ascend  and  descend  they  are  in  daily  risk 
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of  such  a  calamity.  Even  without  carelessness  in  them« 
selves,  it  may  exist  in  the  man  who  superintends  their 
conveyance,  or  some  part  of  the  gear  of  the  engine  or 
pumps  may  fail.  What  happened  in  1862  in  the  shaft 
at  Hartley  is  too  clearly  in  remembrance  to  need  more 
than  an  allusion.  A  great  variety  of  accidents  may  and 
do  happen  in  shafts,  and  many  that  are  injurious  though 
not  followed  by  death. 

Nearly  the  whole    of  these   calamities,   and   perhaps 
really  all  of  them,  arise  from  preventible  causes.     There 
can  be  no  unalterable  reason  why  any  human  being  should 
fall  down  a  shaft,  or  why  a  stone  from  the  shaft-side,  or 
the  passing  load  of  coals,  should  fall  upon  him.     Ropes, 
chuns,  buckets,  and  all  winding  gear,  can  be  made  strong 
and  good,  can  be  renewed  when  old,  and  examined  when 
doubtful.     The  improvements,  too,  in  shaft  apparatus  are 
considerable.     Strong  wire  ropes  are  now  and  long  have 
been  in  extensive  use,  while  buckets  and  crazy  baskets 
are  superseded  by  the  so-called  *  safety  cages,'  which  run 
smoothly    upon    iron    guides,   and   somewhat    resemble 
vertical  railway  trains.     While  descending  in  these  safety 
cages  one  feels  in  perfect  security.     True,  the  suspending 
chain  may  break,  but  the  cage  is  instantly  caught  by  ex- 
tending arms  and  stopped.     All  such  machinery  being  in 
the  first  instance  costly,  it  is  chiefly  adopted  in  superior 
districts,  and  is  seldom  found  in  rougher  and  more  primi- 
tive coal-pits.     In  these  latter,  moreover,  there  is  a  lack 
of  sufficient  fencing  and  guarding,  and  consequently  there 
are  a  number  of  what  are  in  effect  pit-traps  set  for  the 
destruction  of  any  luckless  and  unwary  passenger.     The 
Act  provides  that  none  except  males  above  fifteen  years 
of  age  shall  have  charge  of  a  windlass  or  other  winding 
gear,  and  that  in  certain  cases  steam  engines  for  winding 
shall  only  be  in  chaise  of  persons  above  eighteen  years 
of  age.     So  far  good,  for  mere  lads  were  previously  in 

I 


114  COAL   AT   HOME   AND   ABROAD. 

charge  of  such  apparatus ;  but  it  is  to  be  hoped  that  fatal 
shaft  accidents  will  now  more  speedily  and  very  consider- 
ably diminish. 

What  are  termed  *  Miscellaneous  accidents  in  mines 
and  above  ground,'  which  amounted  to  2,234  in  the  ten 
given  years,  and  formed  more  than  one-fifth  of  the  Avhole 
number  of  fatal  casualties  in  that  time,  result  from  a 
great  variety  of  causes.  These  we  cannot  specify  in 
detail,  but  they  are  all,  like  those  previously  treated  of, 
preventible  by  vigilance,  care,  and  forethought ;  and  even 
if  this  assertion  were  questioned  or  qualified,  there  is  no 
doubt  that  a  very  important  diminution  might  and  should 
take  place  in  their  number.  We  do  not  mean  to  assert 
that  with  the  present  workmen  and  pitmen  all  recklessness 
or  inattention  can  be  speedily  eliminated.  But  the  more 
these  men  are  educated  and  raised  in  self-respect  and 
sensibility  to  evil,  the  more  will  the  number  and  the 
occasions  of  injuries  and  fatalities  be  lessened. 

From  the  information  afforded  in  the  preceding  pages 
the  reader  will  be  qualified  to  consider  and  form  an 
opinion  upon  the  important  subject  of  coal-mine  inspec- 
tion. It  was  a  matter  of  great  difficulty  to  obtain 
even  a  qualified  assent  from  the  coal  owners  and  managers 
to  any  amount  of  inspection,  and  incoherent  as  these 
authorities  were  on  other  subjects,  they  became  coherent 
enough  for  opposition  to  what  they  regarded  an  inva- 
sion of  private  rights  and  liberties.  A  landowner  who 
managed  or  possessed  a  coal  mine  treated  it  like  a  game- 
preserve,  and  warned  off  intruders  by  penalties  and 
threats  of  man-traps  and  spring-guns.  The  first  Children's 
Employment  Sub-Commissioner  who  visited  the  great 
northern  coal-pits,  found  himself  suspected,  misconceived, 
and  regarded  in  the  light  of  a  superior  detective.  More 
light  gradually  broke  in  upon  the  minds  of  the  mining 
magnates,  who  became  more  urbane  ;  but  so  soon  as  the 
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first  Act  for  Inspection  was  about  to  be  framed,  the  coal- 
lords  and  the  principal  northern  viewers  combined  to 
offer  a  strong  opposition  on  details.  Even  enlightened 
Nicholas  Wood  took  up  arms  in  this  warfare,  and  although 
it  was  never  known  to  the  public,  every  im{K)rtant  clause 
in  the  Act  was  a  matter  of  contest  and  mutual  concession. 
The  Act  therefore  finally  resembled  a  treaty  between 
belligerents,  and  though  what  is  now  secured  is  less  than 
one  side  hoped  for,  it  is  more  than  the  other  was  at  one 
time  inclined  to  yield. 

Now,  however,  that  several  years  have  elapsed,  and 
inspection  has  been  found  to  work  well  on  the  whole,  we 
are  in  a  much  better  position  to  judge  of  its  eflScacy 
and  of  its  possible  extension.  In  the  tabular  statement 
of  colliery  accidents  for  ten  years  before  alluded  to, 
which  Mr.  Atkinson,  an  Inspector  of  Mines,  presented 
to  the  Select  Committee  on  Mines,  there  is  a  comparison 
of  the  results  of  two  quinquennial  periods,  and  this 
comparison  is  designed  to  display  the  benefits  of  inspec- 
tion. During  the  first  period  of  five  years  embraced 
by  the  table,  from  1856  to  1860,  both  inclusive,  there 
were  5,089  deaths  in  the  kingdom  from  colliery  accidents ; 
and  during  the  same  period  381,067,047  tons  of  coal 
were  raised.  On  the  other  hand,  during  the  next  five 
years,  from  1861  to  1865,  both  inclusive,  468,548,905 
tons  of  coal  were  raised,  so  that  if  the  deaths  had 
increased  in  the  same  proportion  as  the  quantity  of  coal 
raised,  the  deaths  during  the  latter  period  of  five  years 
would  have  been  6,257*3  in  number;  whereas  they  only 
amounted  to  4,827,  being  1,430*3  fewer  deaths  during 
the  second  than  during  the  first  quinquennial  period. 
This  is  a  reduction  to  the  extent  of  22*9  per  cent,  in  five 
years,  being  at  the  rate  of  4*58  per  cent,  per  annum  in 
relation  to  the  coal  raised. 

To  display  the  benefit  of  one  measure,  Yiz.,  the  passing 
I  2 
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of  the  Duplicate  Shaft  Act  in  1862,  it  is  shown  that 
during  a  period  of  three  years  (1860,  1861,  and  1862) 
immediately  preceding  the  operation  of  this  Act,  there 
were  3,178  deaths  from  colliery  accidents  throughout  the 
kingdom,  while  during  the  same  period  264,358,164  tons 
of  coal  were  raised ;  whereas  during  the  three  years 
(1863,  1864,  and  1865)  succeeding  the  passing  of  the 
Act,  286,853,443  tons  of  coal  were  raised ;  so  that  if  the 
number  of  deaths  had  increased  in  the  same  ratio  as  the 
coal  raised,  the  number  of  deaths  during  the  latter 
triennial  period  would  have  been  3,448*4,  while  the 
actual  number  was  2,758  deaths,  being  690*4  deaths  less 
during  the  second  than  during  the  first  of  these  two 
consecutive  triennial  periods. 

Statistics  and  verbal  testimony  alike  demonstrate  the 
value  of  inspection.  In  some  districts  the  value  is  more 
conspicuous  than  in  others,  and  it  may  not  be  wholly 
attributable  to  the  actual  work  of  the  inspectors,  but  as 
much  to  the  greater  care  induced  in  the  conductors  of 
collieries,  by  the  knowledge  of  the  law  as  well  as  the 
beneficial  operation  of  its  provisions.  For  example, 
there  are  general  rules  laid  down  by  the  Secretary  of 
State,  and  in  addition  special  rules  for  each  district 
administered  by  the  authority  of  the  inspector.  The 
special  rules  for  the  Lancashire  coal-field,  now  lying 
before  us,  are  well  ordered  and  carefully  detailed.  By 
general  and  special  rules,  therefore,  there  is  now  a  sort 
of  codification  of  colliery  law.  The  general  rules  for 
all  coal  and  ironstone  mines  are  fifteen  in  number,  and 
are  printed  in  the  Act.  The  special  rules  are  in  each 
case  to  be  framed  by  the  owner  of  every  coal  and  everj- 
ironstone  mine,  and  transmitted  to  the  Secretary  of 
State  for  the  Home  Department,  after  having  been 
publicly  suspended  for  fourteen  days ;  and  are  finally 
returned  to  the  framer  for  constant  exhibition  and  en- 
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forcement.  All  the  provbions  relating  to  rules  are 
excellent. 

At  present  there  are  twelve  inspectors  of  coal  mines 
for  England,  Wales,  and  Scotland,  and  it  has  been  the 
aim  to  distribute  their  allotted  duties  as  fairly  as  could 
at  first  be  estimated.  In  practice,  however,  great 
inequalities  are  found  to  arise,  and  must  from  year  to 
year  arise  in  consequence  of  the  difference  of  districts 
and  the  disproportionate  scales  of  mining  extension.  An 
inspector  who  has  a  number  of  fiery  pits  in  his  province 
experiences  vastly  more  care  and  anxiety  than  one  who 
has  none  of  that  class.  He  is  always  at  the  mercy  of 
fire-damp,  and  always  in  fear  of  an  explosion.  Such  an 
explosion  as  that  which  lately  happened  at  Bamsley 
awakens  grave  solicitude  and  occasions  much  extra  work 
for  an  inspector.  In  this  particular  instance  the  inspector 
resigned  after  the  investigation  into  the  explosion,  and 
has  been  succeeded  by  another  oflBcer. 

Each  and  all  of  the  inspectors  have  far  too  many 
collieries  to  inspect  if  they  really  attempted  to  examine 
them.  No  doubt  the  public,  when  they  think  for  a 
moment  on  the  subject,  are  under  the  impression  that 
every  considerable  coal  mine  in  the  country  is  in  course 
of  periodical  examination  by  some  one  of  these  twelve 
official  gentlemen,  and  no  doubt  this  is  a  natural  con- 
clusion. The  inspectors  themselves,  however,  hold  a 
very  differenft  opinion  of  their  duties,  and  carry  out  a 
very  different  practice.  They  do  not  profess  to  descend 
into  and  thoroughly  inspect  all  of  their  pits.  *     They  do 

'  Although  the  above  obeerrations  are  still  in  a  measure  applicable,  yrt 
by  the  Coal  Mines  Regulation  Act  of  1872  (3d  &  36  Vict.),  the  Heme 
Secretary  is  empowered  to  appoint  assistant-inspectors,  and  has  already 
appointed  several  who  undergo  a  previous  examination  as  to  competency. 
It  is  intended  that  these  gentlemen  shall  work  under  the  direction  of  the 
chief  inspectors,  and  perhaps  ultimately  succeed  them.  So  far  the  sogge*- 
tions  offered  in  this  article  have  been  accepted. 
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not  even  propose  to  go  down  and  through  them  all  in 
any  stipulated  period.  Many  of  the  colliers  have  never 
seen  them  at  all,  and  do  not  know  them.  To  'visit  all  the 
places  underground  is  an  utter  impossibility  as  things 
now  are,  and  an  inspector  may  live  and  do  his  work 
during  ten  or  fifteen  years  in  his  locality,  and  make  his 
annual  report  to  the  satisfaction  of  the  Home  Secretary, 
without  a  personal  and  intimate  knowledge  of  more  than 
a  very  limited  number  of  his  collieries.  All  this  they 
themselves  admit,  and  this  is  what  the  working  miners, 
as  most  people  will  think  justly,  complain  of. 

Can  and  ought  'the  present  twelve  inspectors  to  do 
more?  They  themselves  Avould  reply — we  cannot  and 
we  ought  not.  We  cannot,  as  a  matter  of  physical 
capability  and  personal  comfort — we  ought  not,  as  we 
think,  on  grounds  of  expediency.  We  cannot,  because 
we  are  not  ubiquitous — and  because  it  would  be  mani- 
festly impracticable  for  us  to  satisfy  ourselves  of  the  con- 
dition of  every  mine  out  of  some  two  or  three  or  four 
hundred  under  our  charge.  Besides,  they  would  add,  it 
must  be  inexpedient  for  Government,  through  us,  to 
assume  the  direction  or  admonition  or  control  of  all  the 
mining  managers  subject  to  our  visits.  In  such  cases  we 
should  become  the  head  engineers  of  our  districts,  and 
have  to  come  into  frequent  collisions  with  the  several 
managers  and  owners,  with  whom  it  is  our  policy  to  keep, 
as  far  as  possible,  on  good  terms.  If  we  were  to  attempt 
to  perambulate  the  whole  of  the  deeper  and  larger  mines, 
each  of  them  would  demand  a  day,  or  a  large  portion  of 
a  day,  and  we  could  not  accomplish  our  other  duties. 
One  of  these  gentlemen,  indeed,  openly  declares  that  if  a 
condition  of  inspection  be  that  the  inspector  may  be 
called  from  his  bed  at  dawn,  to  go  down  mines  all  day, 
the  sooner  the  Act  is  repealed  the  better  for  all  parties. 
A  perpetual  peripatetic  supervision  is  to  be  dreaded  alike 
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by  those  who  would  have  to  perform  it,  and  those  who 
would  have  to  endure  it. 

Here  comes  in  the  consideration  of  the  objection 
founded  upon  a  diminished  or  shifted  responsibility.  If, 
say  the  masters  and  managers  of  collieries,  you  propose  to 
establish  over  us  a  rigorous  and  minute  inspection,  ex- 
tending to  the  enforcement  of  the  inspector's  opinion  or 
advice  in  details  of  management,  then  you  will  shift  the 
responsibility  of  safe  working  from  us  to  the  inspectors. 
We  cannot  follow  their  advice  and  at  the  same  time  be 
responsible  for  the  consequences  of  doing  so — especially 
if  their  views  should  be  contrary  to  our  own.  We,  for 
instance,  may  think  that  a  certain  course  of  proceeding 
recommended  by  an  inspector  would  lead  to  danger  or  an 
explosion.  If  we  are  compelled  to  adopt  it,  and  an  ex- 
plosion should  ensue,  clearly  we  should  be  guiltless.  We 
are  satisfied  to  have  the  near  residence  and  occasional 
visits  of  an  inspector,  and  we  do  not  object  to  show  him 
whatever  he  legitimately  desires  to  examine.  We  want 
no  more,  nor  should  we  willingly  endure  more. 

Thus  both  managers  and  inspectors  come  nearly  to  the 
same  conclusion.  Things  are  tolerable  as  they  are,  are 
better  than  they  were,  and,  moreover,  may  be  still  better 
in  years  to  come ;  why  tlien  interfere  and  introduce  a 
new  element  of  discord  ? 

On  the  other  hand,  the  miners  themselves,  as  repre- 
sented by  the  present  petitioners  and  the  most  respectable 
and  reflecting  individuals  of  their  body,  express  or  would 
express,  different  views.  The  actual  terms  of  the 
petitioners  are  these : — 

That  the  fearful  sacrifice  of  life  in  mines  and  collieries  afibrds 
abundant  proof  that  the  legislative  measures  hitherto  passed  have 
proved  totally  inadequate  for  securing  the  personal  safety  of  the 
miners  of  this  country. 

That  your  petitioners  believe  that  the  sacrifice  of  life  in  mines 
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and  collieries  can  only  be  prevented  by  the  appointment  of  a 
Bufficient  body  of  sub  -inspectors,  whose  duty  should  be  to  examine 
internally  the  mines  and  collieries  in  which  your  petitioners  are 
called  upon  to  labour. 

That  the  constitution  and  practice  of  coroner's  courts,  so  far  as 
they  relate  to  accidents  in  mines,  are  so  objectionable  that  justice 
is  not  secured  to  your  petitioners. 

That  accidents  in  mines  are  mainly  caused  by  the  want  of  skill 
in  the  agents,  overmen,  and  chief  managers  of  mines  and  collieries, 
and  from  lack  of  diligence  or  want  of  care  on  the  part  of  the  sub- 
ordinate officers. 

Such  are  the  words  of  the  '  under-miners  ' — that  is,  we 
presume,  the  underground  miners — of  Northumberland 
and  Durham,  who  as  a  body  are  considerably  in  advance 
of  similar  men  in  other  coal-fields,  and  who,  it  should  be 
remembered,  work  in  the  best  regulated  mines,  on  the 
whole,  in  the  kingdom.  The  evils,  therefore,  which  exist 
amongst  them  may  be  fairly  presumed  to  exist  in  a  more 
aggravated  degree  in  other  collieries. 

Whatever  abatement  we  may  make  in  the  representa- 
tions of  these  miners  for  their  supposed  esprit  de  corps, 
and  for  their  presumed  antagonism  to  their  employers — 
which,  however,  we  are  not  inclined  (from  personal  visits 
paid  to  these  pits  and  pitmen  in  the  two  counties  named), 
to  estimate  as  very  important  in  this  particular  cause — 
whatever  abatement  may  be  made  for  any  such  feelings, 
there  remains  a  very  large  residue  of  fact  which  the 
miners  affirm  they  can  justify  by  their  experience.  When 
examined  as  witnesses  they  naturally  appear  deficient  in 
tact,  and  in  the  power  of  stating  their  case  strongly.  So 
that  we  must  not  judge  by  the  scanty  evidence  we  get 
from  them  in  the  volume  before  us.  Knowing,  however, 
full  well  their  views  and  their  mode  of  life  and  labour,  we 
may  state  their  case,  perhaps,  with  more  force  and  clear- 
ness than  they  do  for  themselves — and  at  the  same  time 
concisely. 
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They  feel  that  the  present  supervision  is  quite  inade- 
quate for  their  safety,  because  they  know  from  daily  ex- 
perience what  is  deficient ;  they  work  in  the  midst  of  such 
defects,  and  hear  each  other's  complaints.  The  miners 
know  what  the  inspectors  do  not  and  cannot  know,  except 
from  themselves.  It  is  true  that  they  can  give  notice  to 
the  inspectors  in  their  several  districts  of  a  notorious  de- 
fect and  any  apprehended  danger,  and  that  in  most 
instances  they  can  rely  upon  the  inspector's  attention  to 
their  notification ;  but  at  the  same  time  they  feel  that  by 
giving  such  notice  they  incur  the  secret  or  open  dislike 
of  their  superiors,  and  are  sometimes  plainly  told,  *  If  the 
pit  is  not  good  enough  for  you,  you  can  seek  another.' 
Unfortunately  they  often  have  no  personal  knowledge  of 
the  inspector,  and  are  seldom  aware  when  he  is  about  to 
visit  their  pits,  although  they  allege  that  the  masters 
always  are,  and  often  prepare  the  pit  accordingly.  They 
desire  to  have  opportunities  of  acquaintance  and  conver- 
sation with  the  inspector,  and  such  ready  access  to  him 
as  shall  enable  them  to  tell  him  freely  and  instantly  when 
there  is  danger  and  discomfort ;  and  they  desire  to  be 
allowed,  without  identification  and  risk  of  dismissal,  to 
point  out  where  and  when  his  presence  is  required.  They 
know  so  well,  and  see  so  clearly,  that  a  well-designed 
system  of  inspection  may  be  nullified  by  stratagem  and 
avarice,  that  what  really  looks  well  to  the  public,  and 
works  well  to  some  extent,  appears  to  their  strong  in- 
sight *  totally  inadequate  to  securing  their  personal 
safety.' 

They  do  not  so  much  wish  for  more  inspectors  of  the 
same  order  as  the  present  ones,  although  they  would 
gladly  welcome  them  if  competent,  as  for  sub-inspectors 
who  would  probably  be  more  freely  appointed  and  easily 
found  than  principal  officers.  Such  persons,  indeed,  are 
ready  to  hand  in  and  around  the  pits  at  this  time.     The 
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working  miners  would  suggest  the  appointment  of  such 
men  as  the  under-viewers  or  second-rank  managers  of 
pits  now  are.  This  class  of  men  (speaking  from  what 
we  remember  of  the  Northern  collieries)  obtain  salaries  of 
from  150Z.  to  250/.  a  year  at  present — rarely,  perhaps,  so 
much  as  300Z.  They  have  in  nearly  all  cases  been  brought 
up  to  the  duty  from  early  years,  and  in  actual  pitwork 
are  frequently  clever  and  trustworthy.  Indeed,  from 
this  class  often  and  ultimately  come  the  viewers  or  head 
managers  themselves.  Select  from  their  ranks  twenty  or 
thirty  of  the  best  men,  subject  them  to  careful  examina- 
tion, throw  the  appointments  open  to  competition,  and 
when  you  have  obtained  the  required  number,  then  dis- 
tribute them  over  the  entire  kingdom  and  adjust  their 
duties  in  subordination  to  the  present  and  future  twelve 
inspectors-in-chief.  A  systematic  and  personal  inspection 
of  pits  would  then  be  in  operation ;  the  sub-inspectors 
would  report  to  their  principals,  and  the  labour  of  the 
latter  would  not  only  be  lightened,  but  better  directed, 
and  not  as  now  often  dissipated  and  spent  in  vain ;  at  the 
same  time  the  Avorking  miners  would  feel  more  at  home 
Avith  the  sub-inspectors,  would  get  frequent  hearings,  and 
fuller  sympathy  with  the  details  of  their  complaints. 

The  question  is  not  whether  the  masters,  owners,  and 
chief  engineers  of  collieries  approve  of  this  suggestion, 
for  they  certainly  do  not ;  nor  is  it  a  question  whether 
there  Avould  not  be  frequent  discords  and  disputes  in  con- 
sequence. Assuredly  any  regular  and  rigorous  examina- 
tion of  pits  would  lead  to  these  consequences  upon  the 
discovery  and  indication  of  neglect  or  defect.  But  the 
true  question  is,  would  the  plan  be  efficient,  and  would 
the  ideal  of  colliery  inspection  be  thereby  carried  into 
practice  ?  Readers  can  judge  for  themselves,  to  some 
extent,  from  what  we  have  laid  before  them ;  and  we 
certainly  do  not  see  the  full  force  of  the  objections  of 
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masters,  managers,  and  inspectors  to  such  a  proposal. 
If  they  could  be  obtainoil,  and  paid,  and  stationed  with- 
out delay  or  difficulty,  we  should  prefer  an  addition  to 
the  present  body  of  inspectors  on  an  equal  footing. 
Twenty  in  place  of  twelve  might  accomplish  much,  and 
in  no  long  time  bring  up  the  inferior  mines  to  the  present 
level  of  the  superior  ones.  Twenty  capable  and  earnest 
men — twenty  such  men  as  some  of  the  present  inspectors 
are — ought  fully  to  carry  out  the  provisions  of  the 
existing  Act — suggest  and  secure  improvements,  and, 
if  fully  empowered,  work  out  all  that  could  be  fairly 
expected  from  supervision. 

But  if  there  be  financial  or  other  impediments  to  such 
an  addition  to  the  inspectors-in-chief  (who,  we  may  note 
in  passing,  are  not  too  highly  paid,  if  really  efficient), 
then  let  there  be  sub-inspectors.  The  experiment  has 
been  tried  in  the  inspection  of  factories,  and  has  worked 
thoroughly  well,  to  the  satisfaction  of  all  concerned. 
This  fact  is  lost  sight  of  when  a  number  of  fanciful 
objections  are  raised  to  the  project,  and  when  it  is  pro- 
nounced inoperative.  Apart  from  possible  improvements 
in  inspection,  and  reverting  to  the  present  time,  there  is 
manifestly  a  want  of  some  considering,  experimenting, 
criticising,  and  admonishing  head,  or  association  of  heads, 
in  relation  to  the  safe  conduct  of  our  extensive  and 
valuable  coal  mines.  There  are  now  3,256  collieries  in 
Great  Britain,'  and  so  rapidly  have  these  increased  in 
number,  that  in  1865  the  number  was  only  2,614  ;  should 
the  future  increase  be  in  the  same  ratio,  which  perhaps  is 
not  likely,  the  argument  we  are  now  employing  would 
be  by  so  much  strengthened.  In  all  these  collieries,  in 
effect,  every  owner  does  as  seemeth  to  him  good.  He  is 
circumscribed  only  by  conditions   of  policy,  and  to  a 

'  In  1871  the  total  onmber  of  collieries  noder  Ctorernment  iiupe^ioQ  in 
Great  Britain  was  returned  as  2,760. 
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slight  degree  by  the  few  Government  officers  entitled 
inspectors.  True,  efficient  superintendence,  like  honesty, 
is  the  best  policy,  for  an  owner  of  mines  loses  far  more 
by  a  serious  accident  than  he  would  pay  for  good  over- 
looking. The  same  observation  applies  to  fire  insurance, 
yet  many  men  do  not  insure ;  and,  in  like  manner,  many 
colliery  owners  do  not  provide  the  most  careful,  and  con- 
sequently the  more  costly,  supervision.  There  is  wanting, 
therefore,  for  such  men  a  force  ah  extra,  and  knowledge, 
judgment,  and  skill  to  justify  that  force. 

The  most  delicate  and  successful  indicator  of  fire-damp, 
the  most  improved  and  approved  safety-lamp,  effective 
ventilating  fans,  excellent  and  safe  shaft  machinery  and 
winding-gear,  superior  underground  apparatus,  coal- 
cutting  machines  of  approved  power  and  economy,  and 
all  the  various  coal-pit  improvements  and  ameliorations 
which  have  been  for  so  many  years  proposed  and  dis- 
cussed— partly  adopted  and  partly  neglected, — all  these 
may  be  well  known  to  men  of  science,  and  their  respective 
merits  and  defects  clearly  ascertained.  Yet  so  far  as 
most  coal  owners  and  managers  of  pits  in  general  are 
concerned,  they  might  as  well  never  have  been  invented 
or  considered.  There  might  be  a  Pantechnicon  of 
coal-mine  machinery  and  mining-gear  in  London,  and 
every  implement  and  improvement  might  be  registered 
and  ready  for  use,  but  still,  Avithout  the  impulse  ab 
extra,  things  may  go  on  underground  as  negligently  as 
of  old. 

Strong  hopes  were  once  entertained  that  a  special 
Mining:  College  would  be  established  somewhere  in  the 
North  of  England.  For  years  the  project  was  discussed, 
half-formed,  and  much  favoured  by  the  mining  engineers  of 
Newcastle-on-Tyne,  and  principally  and  earnestly  advo- 
cated by  the  most  eminent  of  them,  the  late  Nicholas  Wood. 
Even  he,  however,  with  all  his  experience,  influence,  and 
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skill,  failefl  in  this  excellent  enterprise  ;  with  his  decease 
it  is  to  be  feared  the  Northern  Mining  College  in  prospect 
also  perished.' 

The  apathy  o£  large  bodies  of  mercantile  men  in  relation 
to  the  highest  interests  of  those  working  under  them  and 
with  them  is  proverbial.  Of  late  years,  however,  it  has 
often  been  found  possible  to  awaken  even  such  bodies 
by  strong  and  rightly-timed  appeals  to  beneficent  and 
ameliorative  action.  Though  many  coal-owners  individu- 
ally effect  much  good,  yet  collectively,  we  fear,  they  are 
as  apathetic  as  any  commercial  body.  Scattered  over 
different  districts,  widely  separated  from  each  other, 
seldom  coming  into  personal  communication,  and  always 
deeply  occupied  in  their  callings  and  collieries,  it  is  diffi- 
cult to  devise  any  method  of  appealing  to  and  influencing 
them  for  good — for  higher  aims,  for  the  attainment  of 
the  greatest  efficiency  and  security  in  their  collieries,  and 
the  steady  advancement  of  their  men  in  education,  in 
mining  ability,  and  in  commendable  conduct.  For  their 
own  professional  protection  they  can  form  a  Minmg  Asso- 
ciation which  presents  an  united  front ;  it  is  much  to  be 
desired  that  they  would  present  equal  unity  and  energy 
against  ignorance,  incompetence,  and  carelessness.  Mining 
in  the  best  coal-seams  is  yearly  becoming  more  difficult, 
and  yearly  requires  increased  ability  and  fertility  of 
practical  resources  in  managers.  Men  of  mining  mark 
are  frequently  tempted  away  from  the  most  systematically 
wrought  pits  to  other  districts  by  higher  remuneration. 
Mr.  Wood  declared  twelve  years  ago,  that  there  was  in 

'  An  Edacational  Institute  has  recently  been  opened  at  Newcastle-upon- 
Tyne,  and  an  appropriate  and  handsome  building  is  about  to  be  erected  at 
a  cost  of  4,000/.,  if  that  sum  can  be  obtained.  This  building  will  include 
the  Coal  Trade,  Mining  Institute,  and  the  Wood  Memorial  HalL  The 
family  of  Mr.  Wood  hare  liberally  assisted  this  enterprise,  but  it  seems 
strange  indeed  that  so  wealthy  a  body  as  the  coal-owners  of  the  North  of 
England  do  not  at  once  contribute  4,000/. 


126  COAL  AT   HOME  AND   ABROAD. 

his  vicinity  in  the  Durham  district,  an  actual  scarcity  of 
properly  educated  persons  to  take  the  management  of 
mines.  The  class  of  competent  managers  has  not  been 
largely  and  proportionably  increased  since  that  time.  The 
great  body  of  pit-working  people  is  now  in  danger  of  de- 
creasing as  well  as  the  small  body  of  fully  educated  super- 
intendents. "Were  there  good  local  mining  colleges  or  high 
schools,  this  latter  class  would  be  gradually  augmented. 
Such  establishments  are  urgently  required  to  raise  the 
tone,  form  the  character,  and  develope  the  talents  of  the 
young  men  who  now  live  in  and  around  the  large  coal- 
fields, with  little  stimulus  to,  and  few  means  for,  self-im- 
provement. In  such  districts  as  South  Staffordshire  and 
Worcestershire  even  the  overseers  are  notoriously  ignorant, 
so  much  so  that  the  local  inspector,  Mr.  Baker,  states  in 
evidence — '  We  occasionally  find  the  overseers  of  the  pits 
quite  as  ignorant  as  the  working-men.  They  are  good 
men  for  all  practical  purposes  in  the  mine,  but  as  for 
education  some  of  them  are  very  ignorant  indeed.' 

We  have  purposely  refrained  from  observations  on  the 
two  notorious  recent  explosions  in  Yorkshire  and  Stafford- 
shire, because  the  daily  newspapers  have  published  nearly 
all  the  evidence  taken  at  the  inquests,  and  because,  also, 
they  form  the  special  subjects  of  reports  to  the  Home 
Secretary,  which  will  be  shortly  made  public.  The  tenor 
of  these  reports  may  be  easily  anticipated,  and  what  we 
shall  learn  from  them  will  in  all  probability  only  be  a 
more  authentic  record  of  the  evidence  we  already  possess, 
and  a  statement  of  conclusions  we  may  already  foresee. 
The  Select  Committee,  now  reinstated,  and  we  trust  re- 
invigorated  and  stimulated  by  a  lively  consciousness  of 
increased  responsibility,  arising  from  the  terrible  ex- 
plosions which  have  occurred,  as  it  were,  in  the  midst  of 
their  deliberations,  will  doubtless  devote  special  attention 
to  this  subject.     It  will  be  vexatious  indeed,  if  from  all 
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these  hopeful  quarters,  in  addition  to  the  accumulated 
labours,  reports,  and  evidence  of  previous  committees  who 
have  examined  able  and  abundant  witnesses  relating  to 
mining  accidents,  and  of  commbsioners  who  have  per- 
sonally visited  the  pits,  and  have  reported  upon  them  in 
great  detail,  we  do  not  ultimately  obtain  a  satisfactory 
system  for  the  benefit  of  the  315,000  coal-miners  working 
in  the  inspected  districts.  With  all  the  science,  practical 
skill,  and  appliances  at  our  command,  it  will  be  indeed 
distressing  if  these  hard-working  men  should  still  continue 
to  lose  on  the  average  one  life  for  every  321  persons 
employed.  A  death  on  every  working  day  in  the  year  is 
surely  not  the  ultimate  attainable  minimum  of  coal- mining 
mortality. 


129 


APPENDIX. 


In  this  Appendix  I  proceed  to  offer  some  additional  and 
confirmatory  information  upon  the  following  subjects :  — 

I.  The  Output  of  Coal  during  the  year  1872,  and  the 
number   of  persons  then   employed   in   our  coal  mines. 

II.  Colliers'  Wages  and  Work.  III.  The  Rise  in  the 
Price  of  Coal.  IV.  The  Supply,  Consumption,  and  Cost 
of  Coal  in  the  future. 


I.   The  Output  of  Coal  in  the  Year  1872,  and  the  Number 
of  Persons  then  Employed  in  our  Coal  Mines, 

The  following  is  a  tabular  view  of  the  output  in  the  United 
Kingdom  during  last  year  as  compiled  from  the  evidence  of  the 
Inspectors  of  Mines,  and  printed  in  The  Mining  Journal  of 
May  3rd  :— 

Tons,  1872. 
17,395,000 
13,000,000 
14,536,000 
10,660,000 
18,363,236 
16,877,188 
7,000,000 
10,131,725 
15,383,609 
200,000 


South  Durham 

Northumberland,  Durham,  &c 

Yorkshire 

Derbyshire,  &c. 

Lancashire  and  North  Wales 

North  Staffordshire 

Gloucester  and  Somerset 

South  "Wales 

Scotland 

Ireland  (estimate  for  1872) 


123,546,758 
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The  next  tabular  view  shows  the  number  of  persons  employed 
in  each  of  the  districts  specified,  with  the  average  quantity  in 
tons  raised  by  each  person  during  the  year  1872. 


Persons  employed 

Average 

in  1872. 

of  tons. 

South  Durham 

.    45,300 

384 

Northumberland,  &c. 

.     39,000 

333 

Yorkshire 

.     51,056 

285 

Derbyshire,  &c. 

.     39,200 

271 

North  Staffordshire  . 

.    27,555 

228 

South  Staffordshire  . 

.    31,500 

335 

Lancashire,  West 

.    28,657 

326 

Lancashire,  North,  &c. 

.    34,000 

261 

Gloucester,  &c. 

.     27,300 

256 

South  Wales     . 

.    38,427 

263 

Scotland,  West 

.    20,639 

307 

Scotland,  East . 

.    30,000 

301 

II.    Colliers'   Wages  and  Work. 

From  the  evidence  already  given  before  the  House  of  Com- 
mons' (Committee  on  coal,  it  appears  that  the  rise  in  colliers' 
wages  or  earnings  has  been  very  considerable  in  all  districts, 
especially  in  the  case  of  the  hewers.  With  reference  to  Lan- 
cashire, Mr.  Alfred  Hewlett,  who  is  Managing  Director  of  the 
Wigan  Coal  Company,  and  botli  a  colliery  viewer  and  proprietor, 
and  who  further  has  about  10,000  men  employed  in  various  pits, 
stated  that  the  average  of  one  man  diuring  a  fortnight  in  April  of 
this  year  was  245.  Id.  per  day ;  of  another,  the  average  was 
26s.  10c?. ;  of  another  it  was  95.  6d. ;  of  another,  9s.  lOrf. ;  of 
another  it  was  10s.  4d. ;  of  another,  9s.  lid. ;  of  another,  17s.  9cf. ; 
of  another,  12s.  lOrf. ;  of  another,  I65.  llrf.,  in  all  instances, 
after  deducting  what  the  men  are  allowed.  Such  were  the  actual 
daily  earnings  of  hewers,  who  worked  from  ^ight  to  eight  and  a 
half  days  in  the  fortnight.  It  would  have  been  in  the  power  of 
these  men  to  earn  this  rate  of  wages  every  workmg  day  in  the 
fortnight,  and  their  employers  would  have  been  very  glad  if  they 
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bad  80  worked.  The  men  could  have  worked  the  whole  twelve 
days  without  injury  to  their  health.  On  the  whole,  the  wages 
have  increased  64  J  per  cent,  from  September,  1871  to  1873  ; 
and  of  this  50  per  cent,  is  due  to  1872. 

The  above  seems  to  be  the  most  remarkable  instance  of  a 
great  increase  of  earnings,  but  in  other  districts  a  considerable 
rise  has  also  followed.  The  Inspector  of  Mines  for  Lanarkshire 
and  adjacent  parts  in  Scotland  stated,  that  in  his  district  wages 
have  greatly  increased.  Labour  is  scarce  now,  and  they  cannot 
get  Ldsh  labourers  as  formerly.  The  preceding  prices  refer  to 
hewers  and  getters  of  coal,  but  luiskilled  labourers  who  used  to 
receive  3a.  6d.  and  45.  a  day,  now  obtain  from  8s.  to  lO*.  a  day. 
The  Inspector  of  a  neighbouring  district  to  the  above-named, 
said  that  for  the  four  years  preceding  1872  the  wages  of  miners 
were  somewhere  about  45.  2d.  a  day,  whereas  last  year  the 
average  was  nearer  75.  6d.  a  day — understood  wage.  In  another 
Scotch  district,  where  the  colliers  work  by  piece,  the  work  is  so 
set  out  that  by  a  fair  day's  work  the  men  can  now  make  75.  6d. 
a  day. 

Mr.  Booth,  the  General  Manager  of  the  Claremont  and  other 
collieries  at  Ashton-under-Lyne„  and  who  has  about  1,600  men 
in  his  district,  stated  that  in  his  two  principal  mines  the  wages 
are,  in  the  one  case,  45  per  cent,  greater  than  in  1867,  and  156 
per  cent,  more  than  in  March,  1869.  In  the  other  case,  the 
amoimt  is  47  per  cent,  greater  than  in  1867,  and  161  per  cent, 
more  than  in  March,  1869.  This  calculation  is  foimded  on  the 
jffice  paid  per  ton,  taking  together  the  whole  gang  of  colliers 
employed  below  ground  in  getting  coal,  and  upon  a  division  of 
the  total  wages  by  the  number  of  days  work  at  eight  hours  a 
day. 

For  the  fortnight  ending  March  19th,  1873,  the  average 
earnings  in  the  different  mines  were  85.  6</.,  85.  lid.,  10s.  3rf., 
10«.  y(/.,  95.  9(f.,  85.  8rf.,  95.  \d.j  and  95.,  the  general  average 
being  95.  3d.,  reckoning  men  and  boys  together. 

Mr.  Booth  thinks  the  men  have  profited  pecuniarily  by  the 
rise  in  wages,  that  is,  they  have  received  more  money,  though 
jhey  have  not  worked  so  long.    Men  who  understood  their  work, 
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and  worked  well  and  continually,  coiild  earn  large  sums.  In 
one  instance,  two  men  and  a  boy  have  not  for  a  considerable- 
period  taken  less  than  22/.  a  fortnight.  But  generally  the  men 
now  work  fewer  turns  in  a  fortnight,  at  the  rate  of  nine  as 
against  eleven  formerly,  so  that  they  have  lost  two  days  a  fortnight 
upon  the  general  average  since  the  rise  in  wages. 

The  same  witness  pronounced  his  opinion  that  by  far  the 
majority  of  men  spend  the  money  as  fast  as  they  get  it,  and  that 
the  principal  portion  of  them  are  even  worse  off  than  before. 
Though  they  make  more  money,  they  are  in  social  condition 
much  worse  than  before.  The  men  combined,  in  June  last,  to 
work  no  more  than  eight  hours  a  day.  The  men  earn  as  much 
as  before,  but  the  consumers  have  to  pay  a  higher  price  for  their 
coal.  Many  of  them  take  every  Monday  and  Tuesday  for  play, 
and  then  work  20  per  cent,  more  on  the  Wednesday  and  Thurs- 
day forming  the  last  two  days  in  the  fortnight.  Neither  are  their 
bouses  better  furnished,  nor  are  their  families  better  clothed,  for 
the  rise  in  wages. 

Mr.  Hewlett  declared  that  the  men  have  been  more  and  more 
disinclined  to  work  full  time.  In  the  pits  he  supervises  atWigan, 
which  are  now  working  full  time  as  against  half  time  in  18G9, 
there  has  been  a  deficiency  in  the  output  arising  from  this  cause. 
The  working  hours  are  one  and  a  half  to  two  less  per  day,  and 
the  number  of  days  worked  have  also  been  much  reduced.  The 
average  amount  of  work  per  man  per  fortnight  is  not  more  than 
from  eight  to  eight  and  a  half  days.  In  the  beginning  of  the 
year  the  men  asked  to  have  their  wages  paid  weekly,  instead  of 
fortnightly,  and  so  anxious  were  the  coal  owners  to  increase  the 
output,  that  they  acceded  to  their  request  if  the  men  Avould 
agree  to  work  every  day  in  the  fortnight  for  six  months,  and 
consent  to  forego  the  '  play  Monday.'  Upon  the  consent  of  the 
men  having  been  obtained,  the  owners  Avere  put  to  considerable 
expense  in  keeping  the  pits  in  full  working  order,  but  very  few- 
men  indeed  have  worked  full  time. 

The  same  gentleman  expressed  his  opinion  that  the  alterations 
Avhich  have  been  made  in  the  hours  of  labour  of  young  persons 
between  twelve  and  sixteen,  have  caused  a  very  serious  check  to 
bo  placed  upon  the  output  of  coal  in  conjunction  with  the  disin- 
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•clination  of  men  to  work  full  hours,  and  that  the  effect  of  this 
check  will  be  to  decrease  tlie  output  by  15  per  cent. 

Under  the  new  Act  of  Parliament,  the  hewers  cannot  work 
l>eyond  fifty-four  hovurs  in  one  week,  supposing  they  have  tlie 
aasistance  of  young  persons.  If  the  hewer  were  disposed  to  work 
xq^ularly  and  fully  for  fifty-four  hours  in  the  week,  he  would  pro- 
bably produce  a  great  deal  more  coal  than  at  present ;  but,  in 
£ict,  he  is  paid  on  Saturday  night,  does  not  come  on  Monday, 
4md  very  likely  not  on  Tuesday,  and  perhaps  only  does  part  of  a 
day's  work  on  Wednesday,  so  that  it  is  really  only  in  the  latter 
part  of  the  week  that  he  gets  into  full  swing.  In  former  times, 
he  used  to  make  up  in  the  second  week  what  he  lost  in  the 
first. 

As  far  as  Mr.  Hewlett  could  judge  in  the  last  three  months, 
the  effect  of  the  restrictions  and  conditions  just  named,  ha.s 
beea  to  increase  the  cost  of  coal  by  Is.  -id.  to  Is.  8d.  per  ton. 

Mr.  Booth  also  thought  that  the  operation  of  the  IMlnes 
R^tilation  Act  would  be  to  diminish  the  supply  of  colliers, 
since  employers  cannot  now  have  the  same  number  of  boys  as 
formerly,  and  they  cannot  be  worked  as  they  once  were.  Be- 
sides, it  is  very  difficult  to  get  them  to  go  vmderground  at  all, 
tmless  they  go  at  an  early  age,  and  mothers  have  a  great  objec- 
tion to  their  sons  going  down  if  they  can  get  them  anything  else 
to  do.  No  other  labourer  would  become  so  good  a  collier  as  if 
he  had  gone  down  when  a  boy.  If  boys  cannot  be  got  to  work 
in  the  pits,  this  circumstance  alone  will  restrict  the  output ;  nor 
is  any  great  increase  of  output  to  be  looked  for,  notwithstanding 
•the  great  rise  in  wages. 

The  manager  of  the  Earl  of  Dudley's  collieries,  in  South 
Staffordshire,  which  employ  from  8,000  to  10,000  men,  observed 
that  the  pits  in  his  district  were  able  to  put  out  more  coal  than 
they  do  if  more  men  cotdd  be  obtained,  or  if  the  men  at  present 
employed  would  work  more  time.  He  agreed  with  Mr.  Booth 
with  respect  to  the  want  of  improvement  in  the  men,  and  their 
homes  and  habits,  by  the  rise  in  wages ;  and,  as  a  magistrate, 
^ieved  to  say  the  number  of  cases  of  drunkenness  have  very 
much  increased.  There  will  bo  a  great  scarcity  of  good  colliers 
in  future,  owing  to  the  circumstances  above  named;  and,  in 
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fact,  in  South  Staffordshire,  the  parents  are  taking  all  the  boys 
out  of  the  pits,  and  have  been  gradually  doing  this  for  the  last 
seven  or  eight  years. 

For  "West  Yorkshire,  Mr.  Tennant,  of  Leeds,  affirmed  that 
many  hewers  make  £4  a  week,  and  that  some  few  take  home 
about  £h  a  week,  who  work  six  days  a  week  to  earn  this  sum. 
He  had  not  observed  any  great  difference  in  the  men  in  con- 
sequence of  the  advance  in  their  wages,  and  no  general  social 
improvement.  The  price  of  the  labour  alone,  as  between  1867 
arid  1873,  has  risen  from  2«.  10c?.  per  ton  to  6».  bd.  (This  state- 
ment gave  rise  to  numerous  questions.) 


III.  Rise  in  the  Price  of  Coal. 

In  West  Lancashire  the  rise  in  the  price  of  coal  has  been. 
about  75  per  cent.,  and  while  coal  has  there  been  rising,  a  con- 
siderable exportation  of  it  has  been  going  on  from  Lancasliire  by 
sea.  In  the  western  district  of  Scotland,  the  inspector  paid' 
105.  6f?.  for  24  cwt.  of  coal  for  domestic  consumption  in  the 
year  1860;  but  in  1872  he  had  to  pay  28s.  dd.  for  the  same 
quantity,  though  he  only  paid  12s.  or  14s.  in  1871.  He  at- 
tributed this  rise  to  the  great  excess  of  demand  over  supply  in. 
pig  iron,  the  price  of  which  has  gone  up  from  50«.,  at  which  it 
stood  for  a  number  of  years,  to  C/.  and  8/.  per  ton. 

In  South  Staffordshire  the  greatest  demand  for  coal  wa* 
admitted  to  be  for  ironworks. 

Mr.  Booth,  of  Ashton-under-Lyne,  attributed  the  rise  ia 
price  to  the  greatly  increased  demand  for  coal  for  manufacturing, 
purposes  of  all  descriptions,  but  chiefly  for  cotton  and  iron 
manufactories ;  not  so  much  in  his  district  for  iron  making  as 
for  the  manufacturing  of  cotton.  The  machine  shops  laigely- 
demanded  coal ;  and  the  increased  number  of  mills  and  work- 
shops, all  of  which  used  gas,  rendered  more  coal  necessary  for 
gas  making  to  meet  the  demand.  The  demand  for  coal  gradually 
increased  up  to  the  year  1873,  imtil,  in  January  last,  everybody 
got  alarmed  while  coals  were  not  to  be  had,  and  the  enormous 
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demands  could  not,  by  any  working,  be  met  Mr.  Booth  does 
not  think  that  the  noasters  can  combine  to  keep  up  the  prices, 
though  the  action  of  the  men  can  and  does  raise  the  price; 
which  is  largely  influenced  by  the  rate  of  wages. 

The  manager  of  the  Earl  of  Dudley's  collieries,  in  South 
Staffordshire,  gave  evidence  much  to  the  same  effect.  The 
shortening  of  the  hours  of  labour  has  seriously  interfered  with 
extraction  of  coal.  In  1872  the  coal  averaged  from  lis.  Sd.  to 
15«.  per  ton;  in  1873  from  15s.  to  IDjt.,  the  latter  being  the 
present  price.  Coal  began  to  rise  in  1869 ;  it  got  to  10s.  3d.  in 
September  1871,  and  gradually  to  Ids.  He  believed  that  the 
Association  of  Coalowners,  of  which  he  was  the  Chairman, 
'  could  have  put  the  price  up  to  a  very  great  extent,  diudng  the 
last  year  or  two.* 

Several  of  the  witnesses  confirm  the  fact,  that,  from  1870  up 
to  the  end  of  1872,  the  output  of  coal  has  decreased,  while  the 
demand  has  increased,  so  that  old  stocks  were  speedily  drawn 
upon  and  by  the  end  of  1872  were  altogether  exhausted.  For 
instance,  according  to  ^Ir.  Hewlett,  his  company,  at  Wigan,  had 
300,000  tons  of  coal  in  stock  towards  the  latter  part  of  1870 ; 
and  there  were  other  large  stores  in  hand  at  other  places.  As 
long  as  there  were  such  stocks  to  fall  biu:k  upon,  the  diminution 
of  the  output  was  not  felt,  but  when  an  increased  demand  in 
manu&cturing  and  domestic  consumption  sprang  up,  and  the  old 
stocks  were  exhausted,  naturally  the  price  of  coal  increased  to 
the  rates  we  have  been  lately  familiar  with. 

The  increased  rate  of  wages  is  connected  with  this,  and  it  is 
evident  that  the  high  price  of  coal  has  led  to  an  increased  demand 
for  high  wages. 

Another  circiimstance  affecting  the  cost  of  coal,  is  the  custom 
of  some  districts  to  contract  very  largely  for  the  delivery  of 
certain  quantities  at  certain  prices.  Probably  60  per  cent,  of 
the  coal  produced  in  the  district  round  Wigan,  has  been  raised 
to  supply  under  contract.  Mr.  Hewlett  thinks  that  there  are  a 
very  large  number  of  contracts  in  force  at  present  which  cause 
an  actual  loss.  Perhaps  they  were  made  in  or  before  1869,  when 
wages  and  materials  were  far  less  in  price. 

The  difference  in  the  prices  of  coal  raised  since  1867  is  thus 
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stated  by  Mr.  Hewlett: — In  the  year  1868  it  was  C^  per  cent, 
less  than  in  1867;  in  1869  it  was  9^  per  cent,  less;  in  1870 
it  was  still  9^  per  cent,  less ;  in  1871  it  was  eight  per  cent,  less; 
in  1872  it  was  34  per  cent,  more  than  in  1867 ;  and  in  the  first 
quarter  of  1873  it  was  82^  per  cent,  higher.  These  differences 
are  calculated  upon  coal  up  to  the  period  of  its  being  put  in  the 
trucks  on  the  sidings  to  be  carried  away. 

Mr.  Robert  Tennant,  of  Leeds,  a  coal  owner  and  a  member  of 
the  West  Yorkshire  Colliery  Proprietors'  Association,  is  familiar 
with  that  district,  and  supposes  there  are  about  300  collieries  in  it. 

The  tonnage  raised  last  year  amounted  to  7,000,000,  and 
there  are  about  25,000  men  and  boys  altogether  employed  in  the 
various  collieries.  He  gave  evidence  that  the  price  of  coal  in 
"West  Yorkshire  has  been  raised  since  1870  from  75  to  150  per 
cent,  to  meet  the  increased  demand.  For  the  years  from  1867 
to  1870  inclusive,  the  average  selling  price  in  his  ovra  colliery 
was  55.  3d.  per  ton,  that  is  for  every  variety  of  coal  brought  to 
the  surface.  During  the  year  1871  the  average  selling  price  for 
aU  sorts  of  coal  was  5s.  8d.  per  ton,  and  in  1872  it  was  9a.  3d. 
per  ton ;  the  great  increase  in  1872  having  taken  place  in  the 
latter  part  of  the  year.  The  price  of  the  very  best  coal  is  now 
about  20s.  a  ton.  Four  years  ago  it  may  have  been  about 
9s.  Gd.  For  the  entire  district  it  would  be  no  exaggeration  to  say 
that  the  best  coal  has  risen  in  cost  by  from  75  to  100  per  cent. 

Mr.  Tennant  was  closely  pressed  respecting  the  power  of  the 
Colliery  Proprietors'  Association  to  put  up  the  price  of  coal,  and 
replied :  *  I  will  not  be  certain  that  the  price  of  coal  would  have  in- 
creased as  it  did,  unless  there  had  been  some  sort  of  arrangement 
amongst  coal  owners  that  it  should  rise.  There  was  an  attempt 
made  of  which  I  entirely  disapproved,  and  I  ceased  to  be  Chairman.' 

This  gentleman  was  urged  to  produce  the  pay-sheets  of  his 
colliery,  in  order  to  sliow  the  suras  received  per  man,  as,  said 
Mr.  Alderman  Carter,  *  the  colliers  deny  entirely  that  such 
wages  as  you  state  are  paid  in  the  district.'  Mr.  Tennant  had 
no  personal  objection  to  produce  them  and  promised  to  do  so. 

The  above-cited  testimony  will  sufficiently  explain  the  views 
entertained  by  some  of  tlie  best-informed  witnesses  examined 
before  the  Committee. 
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IV.    The  Supply,  Consumption,  and  Cost  of  Coal  in 
tlie  Future. 

It  is  natuial  tbat  afler  treating  of  the  preceding  topics  we 
should  tiim  an  anxious  cje  towards  the  future;  and  the  dis* 
tinc^on  drawn  in  the  first  Article  between  caiises  in  continuooa, 
and  causes  in  temporary  operation,  with  relation  to  consumption 
and  cost,  will  materially  help  us  to  form  a  conjectural  opinion 
upon  n  matter  interesting  to  all. 

It  has  been  established  incontrovertiblj  that  amongst  the 
causes  in  continuous  operation  to  enhance  cost,  the  principal  one 
is  the  revival  and  prosperity  of  iron-making  and  metalliferotis 
trades,  as  well  as  of  cotton-spinning  and  other  manufactures. 
If  these  trades  and  enterprises  increase  iu  prosperity,  the  cause 
on  their  side  will  be  constantly  and  simultaneously  operative. 
The  more  pig  iron,  railway  iron,  angle  iron,  and  copper  we 
make,  the  more  of  coal  we  shall  require  and  consume.  In  feet, 
the  demand  and  rise  in  iron  and  coal  are  inseparably  associated. 
Should  these  enterprises  and  trades  decline,  the  cost  of  coal  will 
in  like  proportion  diminish. 

It  is  true  that  the  best  household  coal  is  not  of  the  same 
kind  as  that  consumed  in  ordinary  manufectories,  but  in  some 
hitherto  unexplained  manner  the  price  of  the  best  household 
coal  always  rises  with  tliat  of  inferior  coal.  Whether  this 
is  an  optional  or  a  necessary  consequence,  it  is  impossible  to 
decide.  Probably  any  rise  in  one  branch  stimulates  the  desire 
to  raise  the  price  in  all  other  branches.  This  may  be  owing  to 
collusion  or  not,  but  the  result  to  the  public  is  the  same.  It  is 
doubtful  if  the  Metropolitan  public  have  really  been  receiving 
real  Newcastle,  or  Hetton  coal,  at  all  dxuing  the  recent  coal  famine. 
A  portion  of  the  Northern  household  coal  has  been  lately  diverted 
to  iron  works. 

Some  other  causes  will  not  only  be  continuously,  but  also  in- 
•creasingly  operative.  One  of  these  is  the  demand  for  gas,  which 
will  be  concurrent  w^ith  increase  of  population  and  the  extension 
of  large  towns  and  cities.  Nearly  all  the  Gas  Companies  are 
prosperous,  and,  notwithstanding  several  projects  of  an  experi- 
inental  character,  no  substitute  for  gas  distilled  for  the  destruction 
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of  coal  has  yet  been  successful  to  any  large  extent.  The  best 
coal  is  essential  to  the  manufacture  of  gas,  and  the  well-known 
Cannel  Coal  of  Wigan,  in  Lancashire,  is  the  most  appropriate. 
In  Germany  it  has  been  found  that  the  Brown  Coal,  or  imperfect 
Lignite,  is  very  useful  in  producing  a  certain  kind  of  gas ;  but  as 
we  have  very  little  coal  of  the  same  kind  in  Great  Britain,  this 
discovery  does  not  concern  us.  It  concerns  Berlin,  and  there 
will  probably  be  of  some  importance.  "We  have  still  to  depend 
upon  the  best  gas  coal  for  a  largely  increasing  demand.  Every 
house,  mill,  and  workshop  illuminated  with  gas,  is  to  that  extent 
an  item  in  the  increased  demand  for  gas  coal. 

In  the  first  Article  in  this  book,  I  endeavoured  to  assign  the 
proportionate  values  to  the  several  distinct  causes  for  demand  of 
coal.  I  now  add  for  illustration  the  probable  distribution  of 
every  thousand  tons  of  coal  raised  in  the  kingdom,  as  far  as  it 
can  be  approximately  represented  : — 

As  it  was  observed  by  Mr.  I.  LoAvthian  Bell  in  his  recent 
Presidential  Address  at  the  Iron  and  Steel  Institute,  roughly, 
according  to  the  figures  in  the  Reports  of  the  Royal  Com- 
missioner, every  thousand  tons  raised  is  disposed  of  as  follows : — 
In  paper-making  and  preparing,  6  ;  in  smelting  copper,  lead,  tin, 
and  zinc,  8 ;  in  waterworks,  ]  4 ;  in  breweries  and  distilleries, 
18;  in  chemical  manufactures,  19;  in  railway  works,  20;  in 
steam  navigation,  30 ;  in  works  of  clay  and  glass  and  lime- 
kilns, 31  ;  in  textile  fabrics — wool,  cotton,  silk,  flax,  and  jute, 
42 ;  in  gas  works,  60 ;  in  mining  operations,  67 ;  in  coal 
exported  to  foreign  coimtries,  92 ;  in  general  purposes,  chiefly 
steam  engines,  121 ;  in  domestic  use,  172 ;  in  iron  and  steel 
works,  inclusive  of  coal  required  for  their  steam  power,  300  j 
=  1,000  in  the  total.  Hence  it  appears  that  the  iron  trade  of  this 
country  requires  as  much  coal  as  any  of  the  two  largest  sources 
of  consumption. 

This  statement  completely  establishes  the  view  I  have  taken  of 
the  demands  for  coal  for  iron  and  metalliferous  manufactixres. 
When  these  are  exceptionally  prosperous,  coal  will  become  pro- 
portionately dear.  Manufacturing  supremacy  is  bouiided  by  the 
supply  and  cost  of  coal,  and  that  particidar  industry  suffers  most 
into  which  the  cost  of  fuel  most  largely  enters. 
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It  is  apparent  that^  aaBuming  the  household  consumption  of 
coal  to  l)e  as  172  against  300  in  iron  and  steel  works,  any  small 
economy  effected  in  household  use  will  not  diminish  considerably 
the  total  demand.  To  some  extent  it  will  tell,  but  not 
materially,  in  a  gross  consumption  of  123,000,000  of  tons  per 
annum. 

The  price  of  coal  has  already  Mien  considerably,  namely, 
to  30«.  per  ton  for  best  household,  taking  the  price  in  the 
London  Coal  Exchange  as  quoted  at  the  time  of  writing  these 
lines ;  that  is,  it  has  fiiUen  firom  an  extreme  panic  price  to  an 
ordinarily  d«ir  price.  Whether  it  will  fall  still  lower,  and 
whether  the  household  consumer  will  gain  proportionately  when 
coal  is  delivered  to  him,  are  subjects  of  conjecture. 

As  regards  the  colliers,  if  they  can  contrive  to  combine  and 
keep  up  their  wages,  while  they  diminish  the  total  output,  by 
just  so  much  will  they  enhance  the  price  of  coal.  Although  the 
evidence  at  present  given  before  the  Select  Committee  is  against 
them,  it  is  possible  that  they  may  adduce  counter  evidence,  and 
in  all  fairness  they  •will  be  duly  heard.  Nevertheless,  the  exist- 
ing evidence  is  decidedly  against  them,  and  if  they  dispute  it, 
then  it  must  be  verified  by  an  appeal  to  pay-sheets  and  authentic 
%ure8.  No  doubt  if  the  demand  decreases,  their  earnings  will 
correspondingly  decrease.  They  themselves  are  aware  of  this 
fact,  and  no  effort  of  theirs  can  countervail  it  in  the  long  run. 

The  increasing  scarcity  of  hewers  is  a  very  important  element 
in  the  consideration  of  the  fixtxu-e  cost  of  coal.  I  have  already 
described  the  peculiarity  of  their  work,  and  the  evidence  given 
shows  that  no  men  can  do  this  work  so  effectively  as  those  brought 
up  to  it  from  boyhood.  This  fact  is  well  known  to  all  who  have 
inspected  coal  mines,  and  no  attempts  to  attract  agricultural  or 
other  labourers  to  pit  work  will  entirely  surmount  the  difficulty. 
Api»rently  there  will  be  a  great  demand  for  good  hewers,  and 
these  men  cannot  be  immediately  multiplied  to  the  occasion.  All 
other  departments  of  colliery  labour  can  be  recruited  ad  libitum^ 
but  this  one  of  hewing,  especially  in  thin  seams,  is  the  skilled 
and  difficult  department  of  work.  I  need  not  add  to  the  pre- 
ceding observations  on  this  topic. 

Quite  opposite  opinions  are  expressed  as  to  the  possibility  of 
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an  increased  output  of  coal.  It  will  be  seen  that  some  of  the 
■witnesses  do  not  expect  it,  or  consider  it  practicable,  while  Mr. 
I.  Lowthian  Bell  says,  '  in  my  opinion  an  important  addition  can 
and  will  be  made  to  the  present  output,  but  it  is  very  possible 
that  the  time  is  approaching  when  any  extension  of  manufacturing 
operations  in  this  country  will  have  to  be  regulated,  not  by  the 
requirements  of  society  for  their  produce  but  by  the  means  our 
coal  mines  possess  of  providing  the  fuel  required.' 

The  late  extraordinary  demand  for  coal,  beyond  the  output, 
has  naturally  led  to  a  very  active  exploration  for  coal  in  all 
our  coal  fields,  greater  indeed  than  has  been  known  for  many 
years,  and  to  a  corresponding  eagerness  and  enterprise  in  forming 
companies  and  commencing  methods  for  develoi>ing  the  mineral. 
We  are  informed  by  The  Mining  Journal,  May  3rd,  that 
during  the  week  vast  fields  of  coal,  that  cannot  be  calculated  by 
acres  but  by  miles,  have  been  bored  and  will  be  at  once  opened 
out.  The  prices  paid  are  such  as  would  not  have  been  dreamt 
of  a  year  ago.  In  many  instances,  420/.  per  acre  has  been  given 
for  coal  for  which,  not  very  long  since,  300/.  would  have  been 
considered  too  much.  With  the  improved  appliances  now  avail- 
able, most  of  the  new  mines,  it  is  expected,  will  be  finished  in 
about  two  years,  so  that,  looking  at  the  number  of  pits  now 
being  sunk,  and  those  about  to  be  commenced,  the  increase, 
during  the  next  two  or  three  years,  of  coal  of  every  description, 
will  be  immense. 

Numerous  projects  of  this  nature  have  come  \mder  our  notice 
since  the  first  Article  was  written.  In  the  Midland  Coal  Field, 
which  commences  near  Nottingham  and  extends  to  Leeds, 
embracing  an  area  of  more  than  300  square  miles,  new  collieries 
are  being  opened  through  its  entire  length.  A  very  important 
sinking  is  also  now  about  to  be  made  by  the  Barrow  Steel  and 
Iron  Company,  from  the  Bamsley  to  the  Silkstone  coal,  the 
depth  between  the  two  seams  being  about  380  yards,  and  the 
area  of  coal  that  is  expected  to  be  thereby  worked  extends  for 
many  miles  in  nearly  all  dix-ections.  The  journals  devoted  to 
coal  and  mining  are  weekly  bringing  before  tlieir  readers  new 
schemes  for  exploration  or  declared  discoveries  of  coal. 

Making  all  allowance  for  the  possible  failure  of  many  of  these 
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schemes  and  projects,  it  is  still  highly  probable  that  the  output 
of  coal  will  be  largely  and  progressively  increased.  Tlie  working 
colliers,  at  a  recent  meeting,  pronounced  their  determination 
to  enter  for  themselves  into  coal>mining,  and  it  was  referred 
to  a  committee  to  enquire  and  report  upon  the  best  method  of 
following  out  their  determination. 

So  far  as  these  schemes  prosper,  so  far  a  futiue  '  coal-famine  * 
appears  to  be  xmlikely,  because,  in  the  recent  scarcity,  temporary 
combined  with  continued  causes.  Thus,  then,  it  is  probable  that 
cost  can  be  materially  lessened,  at  least  for  domestic  consumption. 

In  reference  to  the  greatest  sources  of  consumption,  I  need  not 
repeat  previous  observations  and  figures,  but  will  only  add  that^ 
considering  the  make  of  pig  iron  in  Great  Britain  in  18G2  was 
about  4  millions  of  tons,  and  that  in  1872  it  was  pro- 
bably 6|  millions  of  tons,  the  increased  consumption  of  coal  in 
ten  years,  for  this  make  alone,  has  been  an  important  con- 
tinuous cause  of  the  rapidly  progressive  demand  for  coal ;  and,  a& 
Mr.  I.  L.  Bell  states,  the  make  of  pig  iron  ought,  at  the  past  ratio 
of  increase,  to  reach  11^  millions  of  tons  in  the  year  1882.  When, 
for  this,  and  for  the  probable  extension  of  ironworks,  something 
like  65  millions  of  tons  of  coal  may  be  required,  I  do  not 
think  I  have  taken  too  alarming  a  view  of  the  future  in  my  first 
article  on  the  consumption  and  cost  of  coal. 

We  shall  doubtless  have  numerous  and  possibly  rapid  fluctua- 
tions in  price  ;  but  if  the  great  and  largely  increasing  consumer* 
of  coal  prosper,  the  demand  for  coal  must  correspondingly  in- 
crease, and  such  results  as  I  have  briefly  indicated  must  almost 
inevitably  follow.  Naturally,  very  different  opinions  are  enter- 
tained on  this  subject,  but  my  principal  object  has  been  to  enable 
my  readers  to  form  their  own  opinion  upon  the  facts,  statistics^ 
and  data,  which  have  led  me  to  arrive  at  mine. 
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The  HISTORY  of  ENGLAND,  from  the  Earliest  Times  to  the  Year 
18«5.  By  C.  D.  YoxGK.  l'..A.  R^^ius  Professor  of  Modem  History  in  Queen'i 
College,  Belfast.    New  Edition.    Crown  8vo.  price  7*.  6d. 

The  OXFOBD  EEFOBKEBS— John  Colet^  EresmoB,  and  Thomas 
More ;  being  a  History  of  their  Fellow-work.  By  Fsbdbbic  Sebbohx. 
Second  Edition,  enlarged.    8vo.  lis. 

LECTTJBES  on  the  HI8T0BY  of  ENGLAND,  from  the  earliest  Time« 
to  the  Death  of  King  Edward  IL  By  Wiluak  Loboiub.  With  Maps 
and  Illustrations.    8vo.  16«. 

The  HISTOBY  of  the  LIFE  and  TIMES  of  EDWABD  the  THIBD. 

By  William  Lokgmah.    With  9  Maps,  8  Plates,  and  16  Woodcuts.    2  vols. 
8to.  28*. 

MEMOIB  and  COBBESPONDENCE  relatingf  to  POLITICAL  OCCTTB- 
RENCES  in  June  and  July  1834.  By  Edward  JonH  Littlbtob, 
First  Lord  Hatherton.  Edited,  from  the  Original  Manuscript,  by  Hbbbt 
B3ETB.    8to.  price  7«.  6d. 

WATERLOO  LECTTTBES;  a  Study  of  the  CampMgu  of  1815.  By 
Colonel  Charles  C.  CiiBSirET,  R-E.  late  Professor  of  Military  Art  and 
History  in  the  Staff  College.    New  Edition.    8vo.  with  Map,  10».  6d. 

EOYAL  and  EEPUBLICAN  FBANCE.  A  Series  of  Essavg  reprinted 
fi-om  the  Edinburgh,  Quarterly,  and  British  and  Foreign  JUxntwa.  By 
Heitet  Reeve,  C.B.  D.C.L.    2  vols.  Svo.  price  21». 

CHAPTEB8  from  FBENCH  HISTOBY;  St.  Lonis,  Joan  of  Arc, 
Henri  IV.  with  Sketches  of  the  Intermediate  Periods.  Bj  J.  H. 
GvBKET.  M.A.    New  Edition.    Fcp.  Svo.  6«.  id. 

The  LIFE  and  TIMES  of  SIXTHS  the  FIFTH.    By  Baron  HrBWER. 

Translated  from  tlie  Orifriiial   French,  with    the  Author's   sanction,  by 
HtTBBKT  E.  H.  Jeenisgiiam.    2  vols.  Svo.  price  24«. 

IGNATIUS  LOYOLA  and  the  EABLY  JESUITS.    By  Stewart  Root. 

New  Edition,  revised.    Svo.  with  Portrait,  price  16*. 

The  SIXTH  OBIENTAL  MONABCHY:  or,  the  Geography,  History, 
and  Antiquities  of  Parthia.  Collected  and  Illustrated  from  Ancient  and 
Modern  sources.  By  Gboegb  Rawliwsow,  M.A.,  Camden  Professor  of 
Ancient  History  in  the  University  of  Oxford.  With  Maps  and  Illustrations. 
Svo.  price  16». 

The  HISTOBY  of  GBEECE.    By  C.  Thiblwall,  D.D.  Lord  Bishop 

of  St.  David's.    8  vols.  fcp.  Svo.  price  28». 

OBEEE  HISTOBY  from  Themistocles  to  Alexander,  in  a  Series  of 
Lives  ft-om  Plutarch.  Revised  and  arranged  by  A.  H.  Clouoh.  New 
Edition.    Fcp.  with  44  Woodcuts,  6«. 

The  TALE  ot  the  GBEAT  FEBSIAH  WAB,  from  the  Histories  of 
Herodotus.    By  Geoegb  W.  Cox,  MA.    New  Edition.    Fcp.  8*.  id. 

The  HISTOBY  of  BOME.  By  William  Ihnb.  English  Edition, 
translated  and  revised  by  the  Author.    Volb.  L  and  II.  Svo.  price  80*. 

HISTOBY  of  the  BOMANS  under  the  EMPIBE.  By  the  \«rj\  B«t. 
C.  MEBtyALB.D.C.L.  DeanofEly.    8  vols,  post  Svo.  48«. 
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Th«  7ALL  of  th«  XOMAV  XXPUBUO;  •  Short  Hiilorf  at  dw  iMt 
Cmtury  of  Mm  CoMoawaXh.    By  Um  hum  AoUmt.    lSMa.T«.ttf. 

TEE£Z  CSVTirXIBI  sf  XODXKV  XISTOXT.  Bj  CuiBUi  Dun 
ToM€a.B^  BagJM  ProhiMr  of  Mwlwii  HItoty  and  WaffUk  Ukmttmm  !■ 
Qneeali  Oolk«B,  BalbM.  Crovn  St«.  price  7«.  W. 

A  STUDETTS  MAWAL  «f  tk«  HIBTOmT  of  DTDIA,  frrm  the 
Evlieat  Period  to  the  PraMoL  Br  Cdooel  Mjuoows  Tatxob,  ^*,*1. 
M.R.I.A.    Crown  «TO.  with  ]Iapik7<.f>l. 

n*  HI8T0BT  of  DIDIA,  Aram  the  EwlieftFtoriod  to  the  cIom  of  Lord 
IMlKmsie's  Adtaloistratiaa.  By  lomr  Clam*.  ILuubxax.  s  toU.  erowa 
Sro.  tS«.6A 

IVDIAN  POUTT :  a  View  of  the  Syttem  of  AdminUtration  in  Indie. 
By  LieateDeot^3oloinl  Gaoesa  Caasyrr.  PeOow  of  the  Unirenity  of 
Galeatta.  New  Bditfan.  roriaod :  with  JIm>.   Sve-prioeSU. 

A  OOIOniT  OB  the  COLOVIAL  QUESTIOH.  Bj  Jkht  ^ATaaws, 
of  Toraato.  Canada.    Post  Sro.  price  M. 

The  nCPXBIAL  and  COLOHIAL  COHSTITITTIOHS  of  the  BKI- 
TANNIC  EMPIRE,  includlof?  INUUX  IXSTITLTIOXS.  By  Sir  Bdwabo 
CaaAST.  M.A.    With  6  Maps.    8yo.  iHrioe  15«. 

REALITDU  of  ISIMR  LITX.  B7  W.  Stbuabt  Tbbkoh,  Lead  Amt 
in  IrelandteUwManiiMMar  Leoadowao, the  Mawi—rf Beth,aadLcrd 
I>i«by.    Fifth  BditioQ.    Grows  Sro.  price  tiu 

The  STVDESrS  XAJfTTAL  of  the  HIBTOST  of  ISXLAVD.  B7 
Makt  F.  CraACX.  Author  of  'The  Hlostrated  History  of  beiaBd.  tnm  the 
Ear  Jest  Period  to  ihe  Tear  at  Oethelie  Bmeneipatioe.'    Ckowa  •*&  price  «•. 

CRITICAL  and  HI8T0BIGAL  nSATl  eratriboted  to  the  EiMmyk 
Mmhmt.   By  the  Bi|^  Hon.  Loao  Macavlat. 

OAmrar  EDinojr,  4  rota,  post  tro.  tit.  I  LiaaAar  'Bsmov,  S  roll.  Sro.  Mr. 
PaoFLB's  Boinos.l  roli.aown8ro.8r.  |  Stcdkbt's  BDiriov.lTol.  cr.8To.8r. 

8AIIT-8IM OH  and  8Anrr-8IM0mX ;  a  chapter  in  the  History  of 
Soeialism  in  Fraoee.  By  AaxHca  J.  Booth.  ]i.A.  Crown  Sro.  price  7«.  td. 

HISTORY  ef  XmtOPZAV  KORAU,  from  Angnstns  to  Charlemagne. 
By  W.  B.  H.  LaccT,  MJL    Second  Bditioa.    I  role.  9m.  price  Mr. 

HI8T0RT  of  the  RISE  and  nTFLTTEVCZ  of  the  SPIRIT  ef 
&ATIOXALISM  in  EUBOPB.  By  W.  E.  H.  LacTT,  ILA.  Cabinet  Bditioa. 
being  the  Fourth.   S  vols,  crown  8to.  price  16«. 

60D  in  HISTORT;  or.  the  Progress  of  Man's  Faith  in  the  Moral 
Order  of  the  World.  By  Baron  Bcxsair.  TranafaUed  by  SusAasA  Wm. 
woBTH;  wtthaPtelhcaDy  DeanSTAjrutT.   S  rota.  Sro.  price  4Br. 

The  HISTOXT  ef  PEIL080PET,  from  llialee  to  Comte.  Bj 
Gaoaoa  Haaar  Lawas.   Fourth  Edition.   2  toIs.  two.  aSs. 

An  HISTORICAL  TIEW  ef  LITERAT17RS  aad  AST  ia  0RSAT 
BBITAIN  from  the  Aceeesion  of  the  Hoose  of  Hanorer  to  the  BeigB  ef 
Queen  Victoria.    By  J.  McaaAT  OaAHAX,  ILA.    STO.prieeUt. 

The   MTTHOLOOT   of  the    ARTAH  HATIOHS.     Br  Qwomam  W. 

Cox,  M-\.  late  gcbolar  of  Trinity  CoUege.  Oxford,  Johit-Btitor.  witk  the 
late  Profeaeor  Brands,  of  the  Fourth  Bditton  of  'The  Dictloaary  ofBcHw] 
litentere,  and  Art,' Author  of '  Tales  or  Aadent  Greece '  Ac.  t  rota.  8«9. 28r . 
A  S 
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HISTOBT  of  CIVILISATION  in  England  and  France,  Spain  and  Scot- 
land. By  Henry  Thomas  Buckle.  New  Edition  of  the  entire  Work, 
with  a  complete  Index.    3  vols,  crown  8vo.  2ii. 

HISTORY  of  the  CHBI8TIAN  CHURCH,  from  the  Death  of  St.  John 
to  the  Middle  of  the  2nd  Century  :  comprising  a  fUll  Account  of  the  Primi- 
tive Oriranisation  "f  Church  Govemmeut  aud  the  Growth  of  Epiacopacy. 
By  the  Rev.  T.  W.  Mossman,  B.A.    8vo.  IJtut  ready. 

HISTORY  of  the  CHRISTIAN  CHURCH,  from  the  Ascension  of 
Christ  to  the  Conversion  of  Coiistantine.  By  E.  BcRTOir,  D.D.  late 
Prof,  of  Divinity  in  the  Uuiv,  of  Oxford.    New  Edition.    Fcp.  3*.  6d. 

SKETCH  of  the  HISTORY  of  the  CHURCH  of  ENGLAND  to  the 
Revolution  of  1688.  By  the  RiRht  Rev.  T.  V.  Shokt.  D.D.  Lord  Bishop  of 
St.  Asaph.    Eighth  Edition.    Crown  8vo.  7».6d. 

HISTORY  of  the  EARLY  CHURCH,  from  the  First  Preaching  of  th€ 
Gosptil  to  the  Council  of  Nicaia.  A.D.  32fi.  By  Elizabeth  M.  8kwslL, 
Author  of  'Amy  Herbert.*    New  Edition,  with  Questions.    Fcp.  4i.  6d. 

The   ENGLISH  REFORMATION.     By  F.  C.  MASsmoBERD,  M.A. 

Chancellor  of  Lincoln  and  Rector  of  South  Ormsby.  Fourth  Edition,  reviaed 
Fcp.  8vo.  7».  6d. 
MAUNDER'S  HISTORICAL  TREASURY;  comprising  a  General  In- 
troductory Outline  of  Universal  History,  and  a  series  of  Separate  Histories 
Latest  Edition,  revised  and  brought  down  to  the  Present  Time  by  the 
Rev.  Geoege  William  Cox,  M.A.     Fcp.  6«.  cloth,  or  10«.  calf.  U 

ENCYCLOPJEDIA  of  CHRONOLOGY,  HISTORICAL  and  BIO- 
GRAPHICAL; comi)rising  the  Datesof  all  the  Great  Events  of  History, 
including  Treaties,  Alliances,  Wars,  Battles,  4c.;  Incidents  in  the  Lives  of 
Eminent  Men  and  their  Works,  Scientific  and  Geographical  Discoveries. 
Mechanical  Inventions,  and  Social,  Domestic,  and  Economical  Improve- 
ments.   By  B.  B.  WooDWAED,  B.A.  and  W.  L.  B.  Cates.    8vo.  price  42*. 


Biographical  Works. 

BIOGRAPHICAL  and  CRITICAL  ESSAYS.  Reprinted  from  Reviews, 
with  Additions  and  |Corrections  ;  a  New  |Series.  By  A.  Hatwabd,  Q.  C. 
2  vols.  8vo.  price  2S«. ; 

MEMOIR  of  GEORGE  EDWARD  LYNCH  COTTON,  D.D.  Bishop  of 

Calcutta  and  Metropolitan.  With  Selections  from  his  Journals  and  Cor- 
respondence. Edited  by  Mrs.  CoTTOX.  Second  Edition,  with  Portrait. 
Crown  8vo.  price  7s.  Cd. 

MEMOIB  of  the  LIFE    of  Admiral  Sir  EDWABD  CODBINOTON. 

With  Selections  from  his  Public  and  l*rivate  Correspondence.  Edited  by 
his  Daughter,  Lady  BoufiCHiEE.  With  Two  Portraits,  Maps,  and  Plans. 
2  vols.  8vo.  price  36«. 

LIFE  of  Alexander  VON  HUMBOLDT.  Compiled  in  Commemo- 
ration of  the  Centenary  of  his  Birth.  By  Herr  JuLirs  LowBHBBKe, 
Dr.  Robert  Av6-Lallema>t,  and  Dr.  Alfred  Dove,  Edited  by  ProVeasor 
Kakl  Bruhns,  Director  of  the  Observatory  at  LcipziR.  Translated  by 
Jane  and  Caroline  Lassell.    2  vols.  8vo.  with  Three  Portraits,  priee  S6«^ 

MEMOIRS  of  BARON  STOCKMAR.  By  his  Son,  Baron  R  Von 
Stockmar.  Translated  from  the  German  by  G.  a.  M.  Edited  by  F.  Max 
MUllbk,  ma.    2  vols,  crown  8vo.  price  21*. 
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MUSICAL  CBinCISlf  aad  BIOOmAPHT,  fr«m  th«  Pnblished  and 
UnpubiuhM  Writiuetof  Thoxas  Dama^T  EATOji.lat*  Prraident  of  the 
Norwich  Cboral  Sociegr.  iiekcted  and  tiXiUnX  by  hia  tfost.  Crown 
8»o.  7#.  ed. 

ATJTOBIOOKAFHT  of  JOHH  M ILTOV ;  or.  MUton's  life  in  his  own 
Words.    liy  the  Rev.  James  J.  G.  Graiiav.  MJL    Crown  Svo.  pnc«  >«. 

LOED  OEOROE  BEHTIHCK ;  a  Political  Biography.  By  the  Right 
Hon.  Benjaxix  Diskaeli.  H.P.  KiKhtb  Ediuon.  rerised,  with  a  Mew 
Preface.    Cruwii  Sto.  pnce  a#. , 

The  LIFE  of  ISAMBABD  DHODOM  BSTTVEL,  CItU  Eagiaeer. 
Br  IftAXBAKD  BBCjrsL,  K.C.L.  of  Lincoln'*  Inn ;  Clianrellor  of  the  Diocesa 
or  Bljr.    With  Portrait.  Plates,  and  Woodcut*.    8ra  2I«. 

n*  IXn  amd  LZTTEB8  of  FABABAT.  By  Dr.  Bbuce  Jokcii, 
gwiiBUry  ot  Um  Royal  Institution.  Scvoud  Edition,  thoroughly  revised, 
t  Toia.  Sra  with  Portrait,  and  Eight  Etigravings  on  Wood,  price  ate 

BABADAT  M  a  DISCOTEBEB.     By  Johh  Ttttoall,  LL.D.  F.R.S. 

Profeaaor  of  Natural  Philoeophrin  the  Royal  Institution.  New  and  Cheaper 
Bditfam.  with  Two  Portraits.    Fcp.  Svo.  Ss.  6<L 

BSCOLLBCnOHS  of  PAST  LIFE.  By  Sir  Hzxbt  Hoixaxd,  Bart. 
If  J>.  FJL8.  Ac.  Physiciaa-lo-Onlinary  to  the  Queen.  Third  Edition. 
Post  Svapriee  10s.  6(i. 

Tho  LIFE  and  LETTERS  of  tho  Bev.  STBVET  SIOTH.  Edited 
fay  his  DauKhter,  Lady  Hollakd,  and  Mrs.  Acstix.  New  Edition,  complete 
iu  One  Volume.    Crown  Svo.  price  6«. 

Tho  LIFE  and  TBAVELS  of  GEOBOE  WHITEFIELD,  M.A.  By 
jAxn  Pateksox  Glzostovb.    8to.  price  14f. 

LEADEBS  of  PUBLIC  OPIITIOH  in  IBELAHD;  Swift,  Flood. 
GratUn.  aud  O'ConnelL  By  W.  E.  H.'Lecky.  M„A.  New  Edition,  revised 
and  enlarged.    Crown  8vo.  price  7«.  6d. 

DICTIOVABT  of  GEBEBAL  BIOOBAPHT;  conUining  Concise 
Xemoirs  and  Noticc-s  of  the  most  Eminent  Persons  of  all  Countries,  fW>m 
the  BarHeat  Ages  tA  the  Present  Time.  Edited  by  W.  L.  R.  Catxs.  Svo.  21 1. 

LITES  of  the  QUEENS  of  EHOLAHD.     By  Agttes  Stsicklaitd. 

Library  Edition,  newly  reviwd ;  with  Portraits  of  every  Queen,  Autographs, 
and  Vignettes.    8  vols,  post  Svo.  7$.  Cd.  each. 

LIFE  of  the  DUKE  of  WELLIHGTOV.  By  the  Rer.  O.  R.  Glkio, 
M JL  Popular  Edition,  carefully  revised ;  with  copious  Additions.  Crown 
Svo.  with  Portrait.  M. 

APOLOGIA  PRO  VITA  SUA ;  being  a  Hi  story  of  his  Religious  Opinions, 
by  Jobs  H  e5et  Xewma 5,  D.D.,  of  .the  Otatory  of  St.  ^PhiMp  XerL  New 
Edition.    Post  Svo.  price  ««. 

FELIX  MENUELSSOHIT'S  LETTEBS  from  Italp  and  SunUerland, 
and  Letter*  fn/m  I8.-»  to  1947.  transUtcd  by  Lady  WaIXAO.  New  Edition. 
with  Portrait.    2  voli .  crown  Svo.  5*.  each. 

MEMOIBS  of  SIB  HEKBT  HAVELOCK.  K.C.B.  By  Johh  Clakx 
Maashxajt.  Cabinet  Edition,  with  Portrait.  Crown  Svo.  mice  3«.6dL 
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ViaSSITUDES  of  TAMILIES.     Bj  Sir  J.  Bexhaxd  Bdbkx,  C.B. 

Ulster  King  of  Armi.   New  Edition,  remodelled  and  enlarged.   S.  Tola, 
crown  8vo.  21s.  « 

The  BISE  of  6BEAT  FAMILIES,  other  Essays  and  Stories.  By  Sir 
J.  BESiTiuBD  Bu£££,  C.B.  Ulbter  King-of-Arms.    Crown  8vo.  price  12*.  9d. 

ESSAYS  in  ECCLESIASTICAL   BI06BAFHT.     By  the  Right  Hon. 

SirJ. Stephen,  LL.D.  Cabiiiut  Edition,  beingthe  Fifth.     Crown 8vo.7».6d. 

MAVNDEB'S    BIOGBAFHICAL    TBEASTIBY.     Thirteenth    Edition, 

reconstructed,  thoroughly  rcvlHcd,  and  in  great  part  rewritten ;  with  abont 

1 ,000  additional  Memoirs  and  Notices,  by  W.  L.  E.  Cates.    Fcp.  8vo.  price  6i. 

LETTERS  and  LIFE  of  FBANCIS  BACON,  including  all  his  Occa- 
sional Works.  Collected  and  edited,  with  a  Commentary,  by  J.  BPXDDnre, 
Trin.  Coll.  Cantab.  6  vols.  8vo.  price  £3.  12«.  To  be  completed  in  One 
more  Volume. 


Criticism,  Philosophy,  Polity,  &c. 

A   SYSTEMATIC  VIEW   of  the  SCIENCE    of  JUBISPBUDENCE. 

By  Sheldox  Aiios,  M.A.  Professor  of  Jurisprudence  to  the  Inns  of  Court, 
London.    8ro.  price  18s. 
The  INSTITUTES  of  JUSTINIAN;  with  English  Introduction,  Trans- 
lation, and  Notes.     By  T.  C.  Sandabs,  MjI.  Barrister,  late  Fellow  of  Oriel 
ColL  Oion.    New  Edition.    8vo.  16*. 

80CBATES  and  the  SOCBATIC  SCHOOLS.  Translated  from  the 
German  of  Dr.  E.  Zelleb,  with  the  Author's  approval,  by  the  Eev.  Oswald 
J.  Beichex,  B.CL.  and  MJL.    Crown  8vo.  8«.  6d. 

The  STOICS,  EPICUBEANS,  and  SCEPTICS.  Translated  from  the 
German  of  Dr.  E.  Zellee,  with  the  Author's  appro>-al,  by  OsWAlD  J. 
Beichel,  B.CL.  and  M.A.    Crown  Svo.  price  14». 

The  ETHICS  of  ABISTOTLE,  illustrated  with  Essays  and  Notes. 
By  Sir  A.  Geakt,  Bart.  M.A,  LLJ).  Third  Edition,  reviiWMi  and  partly 
re-written.  [/n  the  press. 

The  NICOMACHEAN  ETHICS  of  ABISTOTLE  newly  translated  into 

English.    By  H.WiLtiAMS.B.A. Fellow  and  late  Lecturer  of  Morton  CoUege, 
and  sometime  Student  of  Christ  Church,  Oxford.    8vo.  12*. 

ELEMENTS  of  LOGIC.    By  R.  Whatelt,  D.D.  late  Archbishop  of 

Dublin.    New  Edition.   8vo.  10«.  M.  crown  Svo.  4».  6rf. 

Elements  of  Bhetoric.     By  the  same  Author.    New  Edition.     Svo. 

10^.  6(/.  crown  8vo.  4*.  id. 
English  Synonymes.    By  £.  Janb  Whatelt.    Edited  by  Archbishop 

Whately.    6th  Edition.    Fcp.  &«. 
BACON'S  ESSAYS  with  ANNOTATIONS.     By  R.  Whatblt,  DJ). 

late  Archbishop  of  Dublin.   New  Edition.  Svo.  10*.  6d. 

LOBD  BACON'S  WOBKS,  collected  and  edited  by  J.  Spbddeno,  M.A. 
B.  L.  Ellis.  M.A.  and  D.  D.  Hxath.  New  and  Cheaper  Edition.  7  vols. 
Svo.  price  £3. 13*.  6<i. 

The  SUBJECTION  of  WOMEN.  By  John  Stdakt  Mnju  New 
Edition.    Post8vo.5*. 
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On  It£PE£SEHTATiyS  OOTKEnOHT.  Bj  Jomi  Sm^mT  MilX. 
Third  BUition.    Bvo.  ft«.    Crown  Sro.  U. 

Oa  UBEBTT.  Bj  John  Stuabt  Bfux.  Foarth  Edition.  Pott 
Sra  It.  tJ.  Crowa  Sto.  U,  4tL 

PBINCIPLES  of  POUTICAL   ECONOMT.      By  the  same  Aothor. 

btiventb  Kdition.   S  Teds.  Ira  80«.  Or  in  1  toL  crown  Sro.  5«. 
A.ITITZM  of  LOGIC,  RATIOCUrATiyX  and  UTDTJCTIYE.    By  tho 

*  nmd  Author.    KigbUi  fditioo.    Two  toIs.  8vo.  S3«. 
UnLITABIAKISM.   By  Johji  Stuakt  Mill.  Foarth  Edition.  8ro.5«. 

OlfSXBTATIOHS  and  DISCTJSSIOHS,  POLITICAL,  PEILOSOPEI. 
GAL,  and  HISTO&ICAl..  By  Johh  Sttta£T  Mill.  Becond  Edition,  revised. 
S  Tola.  8TO.  Ste. 

KXAXIHATIOH  of  Sir  W.  HAMILTON'S  PHILOSOPHT,  and  of  the 
Priurip&l  Philoaophical  Quejitioiui  dihcuiuted  iu  hui  Writings.  By  iOBM 
SiCAKi  Mill.    Fourth  Bdition.    Sto.  16«. 

An  OUTUHE  of  the  HECESSAST  LAWS  of  THOUGHT  :  a  Treatiaa 
on  Pure  »ud  Applied  Logic  By  the  Most  Ber.  M'.  TnoMBON,  Lord  Arch- 
bishop  of  York.  I) J).  PJL8.    Ninth  Thousand.   Crown  8vo.  &«.  6d. 

P£DICIPL£S  of  ECOHOXICAL  PHILOSOPUf .  By  Hui&y  Dunmia 
MA.CUIOD.  If  JL  Barrister-at-Law..    Second  Edition.     In  Two  Yolomea. 

Vol.  I.    8vo.  price  lit. 

A  Dietionarj  of  Political  Economy ;  Biographical,  Bibliographical, 
Historical,  and  PracticaL    By  the  same  Author.    Vol.  L  royal  8vo.  80s. 

Tho  ELECTIOV  of  BEPRESEjrTATIYES,  Parliamentary  and  Moni^ 
cipal;  a  Treatise.  By  Thoxab  ILAJU.Barrister-st-Law.  Fourth  Edition, 
with  Additions.    Crown  8vo.  7«. 

SPEECHES  of  the  BIGHT  HOV.  LOBD  MACAITLAT,  corrected  by 
Himself.    People's  Edition,  crown  8ro.  S«.  id. 

Lord  Macanlay'B  Speechei  oa  Parliamentary  Beform  in  1831  and 

1832.    16mo.    Is. 

A  BICTIOHABT  of  the  EHOUSH  LANGUAGE.  By  R  G.  LaxHAX, 
MJL  MJ).  F.BJ8.  Founded  on  the  Dictionary  of  Dr.  8a.mcbl  JoHirsov,  it. 
edited  by  the  Ber.H.  J.Todd,  with  numerous  Emendations  and  Additions. 
In  Four  Volumes,  4to.  price  £7. 

THX8AUBU8  of  ENGLISH  WOBDS  and  PHBASES,  classified  and 
arranged  BO  as  to  fiuhlitste  the  Expression  of  Ideas,  and  assist  In  Literary 
Gompoaition.    By  P.  M.  Roobt,  M.D.    New  Edition.    Crown  8to.  10«.6d. 

LTCTUBE8  on  the  SCIENCE  of  LANGUAGE.  Bv  F.  Max  Miju-sa, 
ILA.  te.  FOroIgn  Uember  of  the  French  Institute,  slxth  Edition.  2  Tolli 
crown  8T0.  price  16*. 

MAVUAL  of  ENGLISH  LITEBATUBE,  Historical  and  CriticaL     By 

Thomas  Ajutold,  MjL    New  Edition.    Crown  Sro.  price  7«.  6d. 

THBEE  CENTUBIES  of  ENGLISH  LITEBATUBE.  By  Charlis 
Di'KE  YosoE,  £';giu!i  Professor  of  Modem  History  aud  Euglisli  Literator* 
in  Quoou's  College,  BeUkst.    Crown  8vo.  price  7«.  6d. 

80UTHET8  DOCTOB,  complete  in  One  Volame.  Edited  by  the  Bct. 
J.  W.  Waana,  B.D.   Square  erown  8to.  U«.  9d. 
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HISTORICAL  and  CBITICAL  COKMENTABT  on  the  OLD  TESTA- 

MENT ;  with  a  New  Translation.  By  M.  M.  Kalisch,  Ph.D.  Vol,  1. 
OeneHs,  Hvo.  18».  or  adapted  for  the  General  Reader,  i2s.  Vol.  II.  BrodtM, 
16*.  or  adapted  for  the  G'-neral  Reader,  12*.  Vol.  IIL  LtniticuM.  Part  I. 
IliM.  or  adaoted  for  th<»  General  Reader.  8*.  Vol.  IV.  Leviticus,  Part  II. 
154.  or  adapted  for  the  General  Reader,  8*. 
A  DICTIONAST  of  ROMAN  and  GREEK  AirriQTTITIES,  -with 
about  Two  Thousand  EnirraviiiKs  on  Wood  from  Ancient  Oriitinals,  illn»> 
trativeof  the  Industrial  .Arts  and  Social  Life  of  the  Greeks  and  Romans. 
By  Anthony  Rick,  B..\.  Third  J'dition,  revised  and  improved.  Crown  8vo, 
price  7s.  Gd. 

A  LATIN-ENGLISH  DICTIONARY.  By  John  T.  Whits,  D.D. 
Oion.  and  J.  B.  RiDDLB,  MJV.Oxon.  Third  Edition,  reriaed.  2Tols.4to. 
pp.  2,128.  price  42«.  cloth. 

White's  College  Latin-English  Dictionary  (Intermediate  Sixe), 
abridged  for  the  use  of  University  Students  from  the  Parent  Work  (u 
above).    Medium  8vo.  pp.  1.048,  price  IS*,  eloth. 

White's  Junior  Student's  Complete  Latin-English  and  English-Latia 
Dictionary.    New  Edition.    Square  12mo.  pp.  1,058,  price  12«. 
Rnnarftt«w  i  The  ENGLISH-LATIN  DICTIONARY,  prices*.  6d. 
Beoaraieiy  -j   ,p,,^  LATIN-RNGLISH  DICTIONARY,  price  7#.  6rf. 

An  ENGLISH-GREEK  LEXICON,  containing  all  the  Greek  Wordf 
used  by  Writers  of  good  authority.  By  C.  D.  YoirOB,  BA.  New  Edi- 
tion.   4to.  21s. 

Mr.  TONGE'S  NEW  LEXICON,  English  and  Greek,  abridcred  from 
his  larger  work  (as  above).    Revised  Edition.:,  Square  12mo.  8«.  M, 

A  GREEK-ENGLISH  LEXICON.     Compiled  by  H.  G.  Liddell,  D.D. 

Dean  of  Christ  Church,  and  R.  Scott,  D.D.  Dean  of  Rochester.    Sixth 

Edition.    Crown  4to.  price  36*. 
A  Lexicon,  Greek  and  English,  ahride:ed  from  Liddell  and  Roorr'i 

Greek-English  Lexicon.   Fourteenth  Edition.     Square  12mo.  7*.  Bd. 

A  SANSKRIT-ENGLISH  DICTIONARY,  the  Sanskrit  words  printed 
both  inutile  original  Devanapari  and  in  Roman  Letters.  Compiled  by 
T.  Bknpet.  Prof,  in  the  Univ.  of  Gftttinsren.    8vo.  62*.  6d. 

A  PRACTICAL  DICTIONARY  of  the  FRENCH  and  ENGLISH  LAN- 

GUAGES.    By  L.  CoNTANSKAU.    Fourteenth  Edition.    Post  8vo.  10*.  6<f . 

Contanseau's  Pocket  Dictionary,  French  and  English,  abridged  from 

the  above  by  the  Author.    New  Edition,  revised.    Square  18mo.  3«.  6d. 

NEW  PRACTICAL  DICTIONARY  of  the  GERMAN  LANGUAGE ; 
German-English  and  English-German.  By  the  Rev.  W.  L.  Blacclst,  M-A, 
and  Dr.  Cael  Maetin  Fribdlandeb.    Post  8vo.  7*.  6d. 

The  MASTERY  of  LANGUAGES ;  or,  the  Art  of  Speaking  Foreign 
Tongues  Idiomatically.  By  Thomas  PRBHDSBaAST,  late  of  the  Civil 
Service  at  Madras.    Third  Edition.   8ro.  6*. 


Miscellaneous  Works  and  Popular  Metaphysics. 

MISCELLANEOUS  and  POSTHUMOUS  WORKS  of  the  Late  HENRY 
THOMAS  BUCKLE.  Edited,  with  a  Biographical  Notice,  by  Ublbv 
Tatlob.    3  vols.  8vo.  price  52*.  <id. 
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KI8CZLLAHEOU8  WBITIH08  of  JOHN  CONINOTOir.  M.A.  Ut« 
Corpus  I*rofeHor  of  LAtin  at  lh«  Univei>ity  or  Uifurd.  EUited  by  J.  A. 
StMOircs,  Mjl  With  a  Memoir  bjr  U.  J.  d.  Sxith.  .M^  LLJ).  FILM, 
t  vols.  8to.  prica  tSt. 

SEASIDE  MXrSIHOS  OH  STTITDATS  AHD  WEEK-DATS.  By 
A.  K.  U.  B.    Cruw II  8to.  price  3«.6<l. 

Becreationa  of  a  Conntry  Farton.     By  A.  K.  H.  B.    Fimt  and 

Sbcosu  Bxusa.  crow  a  iyo.U.6d.  each. 

The  Common-place  Philosopher  in  Town  and  Country.  By  A.  K.  H.  B. 
Crown  8vo.  price  M.  Hd. 

Leianra  Hoara  in  Town;  Essaya  ConsoIau>ry,  JEstbetical,  Moral, 
Social.  «nd  Domestic.    By  A.  K.  U.  B.    Crown  8to.  S«.  Od. 

The^Antomn  Holidaya  of  a  Country  Farton;  Essaya  contributed  to 
IVoMr'f  Magaain4,  ic.     By  A.  K.U.  B.    Grown  8to.  M.  HL 

The  Graver  Thonghta  of  a  Country  Farson.    By  A.  K.  H.  B.  FiaaT 

and  Sbcoitd  Siriks,  crown  Sto.  it.  td,  each. 
Critical  Eaaaya  of  a  Country  Farson,  selected   from   Essaya  con« 

tributed  to  Frttur'i  Magazine.   By  A.  K.  U.  B.    Crown  8to.  U.  6d. 
Sunday  Aftemoona  at  the  Fariah  Church  of  a  Scottiah  Univeraity 

City.    By  A-  K.  U.  B.    Crown  Sra  3#.  W. 
Lessons  of  Kiddle  Age ;  with  acme  Account  of  yarioua  Citiea  and 

Men.    ByA.K.  U.  B.    Crown  Sro.  S«.  6({. 
Counael  and  Comfort  apoken  from  a  City  Fulpit.    By  A.  K.  H.  B 

Crown  8to.  price  Zt.id. 
Changed  Aapeeta  of  Unchanged  Trutha ;  Memoriala  of  St.  Andrewa 

Sundays.    By  A.  K.  H.B.    Crown  8vo.  3«.  9(/. 
Fresent-day  Thoughts;    Memorials  of  bu   Andrews  Sundays.    By 

A.  K.  11.  B.    Crown  8vo.  it.  6d. 
SHOBT  STUDIES  on   OEEAT   SUBJECTS.      By   Jjuies    Anthont 

Fkocdb,  M.A.  IsU:  FiUow  ot  Eieter  C  oil.  Oxford,     t  vols.  cr.  8vo.  price  12». 

LOBD   MACAULATS    MISCELLAHEOUB    WBITIBOS  :— 
LlBRXBT  Editioh.   2  Tols.  8va  Portrait,  2U. 
PxoPLa's  Bditiov.   1  toL  crowu  8va  U.  6d. 

lOBD  MACAULATS  MISCELLANEOUS  WBITIN6S  and  SPEECHES. 

SiiPESi's  Edition,  in  crowu  8vo.  price  C». 
The  Bev.  SYDNEY  SMITH'S    MISCELLANEOUS  WOBKS ;    includ- 

iuK  his  Contributions  to  the  Edinburgh  Revievi.    Crown  8vo.  6#. 
The  Wit  and  Wisdom  of  the  Bev.  Sydney  Smith;    a  Selection  of 

the  most  memorable  Passageti  in  his  Writiuns  and  Conversation.  16mo.  S«.  M. 
The  ECLIPSE  of  FAITH ;  or,  a  Visit  to  a  ReliKioua  Sceptic     By 

ll£5KT  ROOBRS.    TwelTth  Edition.    Fcp.  8vo.  price  &«. 
Defence  of  the  Eelipae  of  Faith,  by  iu  Author  ;  a  rejoinder  to  Dr. 

Nevrman's  Reply.    Third  Edition.    Fcp.  8vo.  price  3«.  6<<. 

CHIPS  from  a  OEBMAN  WOBKSHOP ;  being  Easaya  on  the  Science 
of  Ri.'liirion,  and  on  Mvtliolojfy,  Trail. tions,  and  Customs.  By  P.  Max 
MCiXER.  M.A.  <lc.  Forcsj;u  Mtiuber  of  the  French  Institute.  S  \q)§.  8T0.AS. 
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AVALYSIS  of  the  PHENOMENA  of  the  BJJUAS  KIND.  By 
Jaxxb  Hill.  A  New  Edition,  with  Notes,  IIIustntiTO  and  Critical,  hj 
ALixijrDEB  Baiv,  Andrew  Fiitdlateb,  and  Gbokob  Gbotb.  Edited, 
with  additional  Notes,  by  John  Stuart  Mill.    2  vola.  8vo.  price  t&$. 

An  INTRODUCTION  to  MENTAL  FHILOSOFHT,  on  the  Indactire 
Method.   By  J.  D.  Mobell,M.A.  LLJ).   8to.  12«. 

XLEMENTS  of  FSTCHOLOOT,  containing  the  Analysis  of  the 
Intellectual  Powers.   By  the  same  Author.   Post  8to.  7«.  6d. 

The  SECBET  of  HEOEL:  being  the  Hegelian  System  in  Origin, 
Principle,  Form,  and  Matter.    By  J.  H.  Stiblih0,  LL.D.    2  vols.  8vo.  38«. 

BIB  WILLIAM  HAMILTON ;  being  the  Philosophy  of  Perception:  an 
Analysis.    By  J.  H.  Stielino,  LL.D.    8va.  6». 

LECTUKE8  on  the  FHIL080FHY  of  LAW.  Together  with  Whewell 
and  Hegel,  and  Hegel  and  Mr.  W.  B,.  Smith ;  a  Yitidication  in  a  Phyaico- 
Matbematical  Regard.    By  J.  H.  Stiblixo,  LLJ).    8vo.  6s. 

As  BE6ABDS  FBOTOFLASM.  By  J.  H.  Stieuko,  LL.D.  Second 
Edition,  with  Additions,  in  refonmce  to  Mr.  Huxley's  Second  Ltsue  and  a 
new  Preface  in  reply  to  Mr.  Huxley  in '  Yeast.'    8vo.  price  2». 

CATJ8AILTY  ;  or,  the  Philosophy  of  Law  Investigated.  By  the  Eer. 
Gbobgb  JAMIES05,  B.D.  of  Old  Macbar.  Becond  Edition,  greatly  enlarged. 
8vo.  price  12*. 

The  SENSES  and  the  INTELLECT.     By  Alezaitdeb   Baiv,  liLD. 

Professor  of  Logic  in  the  University  of  Aberdeen.  Third  Edition.  8vo.  Us. 

MENTAL  and  MOBAL  SCIENCE:  a  Compendiom  of  Psychology 
and  Ethics.  By  the  same  Author.  Third  Edition.  Crown  8vo.  lOt,  Ed. 
Or  separately :  Pabt  I.  Mental  Science,  price  6s.  6d. ;  Pabt  II.  Moral 

Science,  price  4s.  6d. 

LOGIC,  DEDUCTIVE  and  INDUCTIVE.     By  the  same  Author.     In 
Two  Pabts,  crown  8vo.  10*.  6d.    Each  Part  may  be  had  separately  t— 
Past  I.  Deduction,  it.    Pabt  IL  Induction,  6«.  dd. 

TIMX  and  SPACE;  a  Metaphysical  Essay.  By  Shadwobth  H. 
HoDGSoir.  (This  work  covers  the  whole  ground  of  Speculative  Philosophy  J 
8vo.  urice  16*. 

The  THEOBY  of  PBACTICE;  an  ETHICAL  ENQUIBY.  By  the  same 
Author.  (This  work,  in  conjunction  with  the  foregoing,  completes  a  system 
of  Philosophy.)    2  vols.  8vo.  price  24*. 

The  PHILOSOPHY  of  NECESSITY;  or,  Natural  Law  as  applicable  to 
Mental,  Moral,  and  Social  Science.  By  Chablbs  Bbat.  Second  Edition. 
8vo.  9*. 

A  Manual  of  Anthropology,  or  Science  of  Man,  based  on  Modem 

Research.    By  the  same  Author.    Crown  8vo.  price  6*. 
On  Force,  its  Mental  and  Moral  Correlates.    By  the  same  Author. 

8vo.  6*. 
A  TBEATISE  on  HUMAN  NATUBE ;  being  an  Attempt  to  Introduce 
the  Eiperimental  Method  of  Reasoning  into  Moral  Subjects.    By  David 
Hume.     Edited,  with  Notc-s,  &.c.  by  T.  H.  Green,  Fellow,  and  T.  H, 
Gbosb,  late  Soliolar,  of  Balliol  College,  Oxford,    i:  vols.  8vo.  [/»  tks  jnimt. 

ESSAYS  MOBAL,  POLITICAL,  and  LITEBABY.  By  David  Hdio. 
By  the  same  Editors,    i  vols.  8vo.  [/»  M«  prmi. 
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VZBEBWZO'S   VtVnX.  of  LOOIO   and   HISTOXT  of  lOGIOAL 

IKXrrRl.VRf).   Trmnsiatcd,  with  Motw  ftud  Appendicea,  bjT.  M.  LuMUT. 

M„\.  K.K.S.K.    8vo.  price  1«#. 

A  BUDGET  of  PAKAOOXXS.  3j  Acovrrcs  Db  HoBOAy,  F.RJLS. 
and  C.P^.  Stprinted,«lUi  tte  ▲ntkor's  Addittoa^  from  the  Atkmmmm. 
•nx  price  U«. 

Astronomy,  Meteorology y  Popular  Geography,  &c. 

OVTLDm  of  AfTBOVOirr.  By  Sir  J.  F.  W.  HnacBsL,  Burt. 
M^  SlavBBth  MHtffn.  vith  9  PUt«a  and  numetuui  Diagram*.  Square 
ennm  $to.  price  VUA 

SKATS  on  ASTSOHOXT :  a  SenMi  of  Papers  on  Planets  and  Meteors, 
the  Suu  and  BUDHiurrouDdii«8pafle,  Stan  and  Star  Cloudleta ;  and  a  DinCT- 
talion  on  the  aupraacfain*  TraiwU  ofTenus :  preceded  hy  a  Kketefa  of  the 
LMb  and  Work  of  Sir  John  Henobel.  Bt  Ricua&d  A.  Pboctos,  BJL  Hon. 
8ee.  SJLS.    With  10  Platea  and  M  Woodcubi.    8vu  price  lit. 

The  BTTH ;  BTTLES,  LIGHT,  FIKE,  and  LIFE  of  the  PLAHFTABT 
8YSTKM.  By  Richakd  A.  Proctor.  B„\.  F.BJLS.  Second  Edition 
with  10  Plat«a  (7  coloured)  and  107  Ficurea  ou  Wood.    Crown  8va  \U. 

OTHEB  WOBLSS  TEAS  CUBS ;  the  Plarality  of  World*  Studied 
under  the  Llffht  of  Rec<>nt  Scientific  Reaearcbea.  By  the  Mune  Author. 
Second  Edition,  with  14  liiustrationa.  Crown  Svo.  10*.  8<i> 

THE  0BB8  ABOUHI)  ITS ;  a  Series  of  Familiar  EflBajB  on  the  Moon 
and  Planeta,  Meteora  and  Cometa,  tlte  Suu  and  Coloured  Fain  of  Stan. 
By  the  aame  Author.    Crown  Svo.  price  7«.  Ccf. 

THE  8TAS  DEPTHS ;  or,  Other  Sont  than  Ours ;  a  Treatise  on 
Stars,  Star-Systema,  and  Star-Cloudleta.  By  the  tame  Author.  Crown  8to 
with  numerous  lUustrationa.  {N«art^  rvadp. 

SATX7EK  and  its  SYSTEM.  B7  the  same  Author.  Sto. with U  Plates,  14«. 

SCHELLEN'S  SPECTBim  ANALYSIS,  in  its  application  to  Terres- 
trial Substances  and  the  Physical  Constitution  of  the  HesTeidy  Bodies. 
Translated  Ytj  Jxsm  and  C.  i.a— m.t.  ;  edited,  with  Notes,  by  W.  Hcoeuis. 
LLJ).  F.B.8.  With  IS  PhOes  (6  coloured)  and  2£i  Woodcuts.  Sro.  prioe  »•• 

A  HEW  STAB  ATLAS,  for  the  Library,  the  School,  and  the  Observatory, 
in  Twelve  Circular  Maps  (with  Two  Index  Plates).  Intended  as  a  Com- 
panion to  *  Webb's  Celestial  ObJecU  for  Cmnmon  Telesoopea.'  With  a 
Lettopreas  Introduction  on  the  Study  of  the  Stars,  illustrated  by  9  Dia- 
grams.   By  Bjchakd  a.  Pboctok,  BJL  Hon.  8<.-c.  E.A.8.    Crown  8vo.  6#. 

CELESTIAL   OBJECTS   for  COMMOH  TELESCOPES.     By  the  £er. 

T.  W.  WuB.  ILA.  P.B.A.S.     New  Bditiou,  rfvised.  with  a  large  Map  of 

the  Moon,  and  aereral  Woodcuta.   Crown  8vo.  price  7».  Cd. 
AIB  amd  KAOT:   the  Beginnings  of  a  Chemical  Climatology.    By 

^faan  ASOVB  Bum,  Ph.D.  P.R.8.  F.C.S.  GoTemment   Inspector  of 

Alkah  Works.    With  8  lUustratioun.    8vo.  price  2-u. 
HAimCAL  SUHYETIHO.  an  IHTBODUCTION  to  the  PBACTICAL 

and  raroitETICAL  STUDY  of.    By  Jons  Ksoi  Lacghios,  MJL 

FJULS.    Small  8vo.  price  it, 

MAOHETISM  and  OEYIATIOH  of  the  COMPASS.  For  the  Use  of 
Stwients  In  Navigation  and  Science  Schools.  By  Johx  MsRuraan.  LU). 
PJELA.S.    ISao.  price  U.  ad. 
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DOVE'S  LAW  of  STORMS,  considered  in  connexion  with  the  Orcjinary 
Movements  of  tho  Atmosphere.  Translated  by  R.  H.  Scorr.  M JL  T.C  J). 
8vo.  10«.  6d. 

A  GENERAL  DICTIONARY  of  GEOQRAPHY,  Descriptive,  Physic*!, 
Statistical,  and  Historical :  forminft  a  comDlete  Gazetteer  of  the  World.  B? 
A.  Keith  Johwbxoit,  LL.D.   F.R.G.8.     New  Edition,  thorousrhly  reviud. 

[/« the  prest. 

A  MANUAL   of  GEOGRAPHY,    Physical,  Indnstrial,  and   Political. 

By  W.  HuOHBS,  F.R.G.S.    With  6  Maps.    Fop.  7«.  6d. 

MAUNDER' S  TREASURY  of  GEOGRAPHY,  Physical,  Historical, 
Dpscriptive,  and  Political.  Fdited  by  W.  Hughes,  F.R.G.8.  Revised 
Edition,  with  7  Maps  and  16  Plates.    Fop. ««.  cloth,  or  10#.  bound  in  calf. 

The  PUBLIC    SCHOOLS    ATLAS   of    MODERN   GEOGRAPHY.     In 

81  Maps,  exhibitintc  clearly  the  more  important  Physical  Features  of  the 
Countries  dolineatod,  and  Notinjt  all  the  Chief  Places  of  Historical,  Com- 
mercial, or  Social  Interest.  Edited,  with  an  Introduction,  by  the  Rev.  G. 
BuTLEK,  M.A.  Imp.  4to.  price  3«.  6d.  sewed,  or  bt.  cloth. 


Natural  History  and  Popular  Science. 

TEXT-BOOKS  of  SCIENCE,  MECHANICAL  and  PHYSICAL. 

Edited  by  T.  M.  Goodkvb.M.A.  and  C.  W.  Mekrifield,  F.R.S. 

1.  Goodeve's  Mechanism,  3».  6d. 

2.  Bloxam's  Metals,  Ss.  ad. 

3.  Millek's  Inorganic  Chemistry,  3.?.  ed. 

4.  Griffin's  Al(?ebra  and  Triftonometry,  3».  M. 

Notes  and  Solutions  to  Alttebra  and  trij^onometry,  Zt.  9d, 

5.  Watson's  Plane  and  Solid  Geometry,  3».  W. 

6.  Maxwell's  Theory  of  Heat,  :i.i.  M. 

7.  M  EREtFiELD's  Technical  Arithmetic  and  Mensuration,  8».  M. 
Hunter's  Key  to  MERRiFiELn's  Arithmetic  and  .Mensuration,  Ss.6d. 

8.  Anderson's  StrenRth  of  Materials  and  Structures,  3s.  M, 
U.    Jenkin's  Electricity  and  Magnetism,  3.?.  ikl. 

ELEMENTARY  TREATISE  on  PHYSICS,  Experimental  and  Applied. 
Translated  and  edited  from  Ganot'b  Elimenta  d«  Physique  (with  the 
Author's  sanction)  by  E.  Atkinson,  Ph.D.  F.C.S.  New  Edition,  revised 
and  enlarged  ;  with  a  Coloured  IMate  and  726  Woodcuts.    Post  8vo.  1B«. 

NATURAL  PHILOSOPHY  for  GENERAL  READERS  and  YOUNG 
PERSONS ;  being  a  Course  of  Physics  divested  of  Mathematical  Formule. 
expressed  in  the  language  of  daily  life.  Translated  from  Ganot'i  Cimr9 
de  PhjiMque,  with  tho  Author's  sanction,  by  E.  Atkinson,  Ph.D.  F.C.S 
Crown  8vo.  with  40-t  Woodcuts,  price  7«.6</. 

Mrs.  MARCET'S  CONVERSATIONS   on  NATURAL  PHILOSOPHY. 

Revised  by  the  Author's  Son,  and  augmented  by  Conversations  on  Spectrum 
Analysis  and  Solar  Chemistry.    With  36  Plates.    Crown  8vo.  price  It.  6d. 

SOUND :  a  Course  of  Eight  Lectures  delivered  at  the  Royal  Institution 
of  Great  Britain.  By  John  Tyndall,  LL.D.  F.R.8.  New  Edition,  crown 
8vo.  with  Portrait  of  M.  Chladni  and  169  Woodcuts,  price  9». 

HEAT  a  MODE  of  MOTION.  By  Professor  Johm  TTNDAL^  LL.D. 
F.R.8.    Fourth  Edition.   Crown  8vo.  with  Woodcuts,  lft».  6d. 
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CONTBIBUTIOKS  to  XOLECULAB  PHT8IC8  in  the  DOMAIV  of 
R.\DIANT  UBATi  a  ScriM  of  Memoir*  uutilUliMi  in  the  PhiloMobiail 
Tnumctiou  tnd  Philau>phlcal  Masmiino.  By  John  Tymuau..  LLJ).  r.BJL 
With  I  PUktai  and  SI  Woodcuu.    8va  prioe  1(U. 

ElfllABOHXS  OB  DIAXAOXBHSM  and  XAOHZ-CBTBTALLIO 
ACTION  :  incIudinK  tlie  OuMtion  of  Diunaffttetic  Polarity.  By  the  mum 
Author,    with  6  Piatt*  and  many  M'oodcuta.    Svo.  price  14c. 

NOTES   of  a   COTTBSE   of  SEVEN   LECT17EE8  on   ELSCTBICAL 

I'lIKNOMENA    and   THKORIKS.  delivered  at  the    Royal    InatUution, 
A.i>.  1S70.   hy  John  Tthdall.  LL.D.    Crown  Svo.  1«.  aewed,  or  l«.0d. cloth. 

NOTES  of  a  COUSSEof  NINE  LECTUSES  on  LIGHT  delivered  at  the 
Royal  Institution,  a.d.  1869.  By  the  aauie  Author.  Crown  8ro.  price  1«. 
iwwed.  or  U.  id.  cloth. 

FEA0MENT8  of  SCIENCE.    By  Johm  Ttxdjox,  LL.D.  F.R.S.    Third 

Edition.   8to.  priou  1A«. 
LIGHT    lOnDICX    for    LEISUBE    H0T7BS;    a  Series  of  Familiar 

S«an  on  Seieotiflo  Subiects,  Natural  Pbenoroeua.  Ac.    By  R.  A.  Pboctok. 

Ba7f.RJL8.    Second  Edition,  revised.    Crown  Svo.  price  7«.  id. 

UOHT :  lu  Influence  on  Life  and  Health.  Bj  Fokbss  Wwclow, 
M.D.  D.C.L.  Oion.  (Hon.).    Pep,  Svo.  6«.  * 

The  COBBELATION  of  FETSICAL  F0BCE8.  Bj  W.  R.  GmoTB, 
Q.C.  VJ>JL8.  Fifth  Edition,  revised,  and  followed  by  a  Diacoorae  on  Con- 
imuity.    Sva  10*.  6d.    The  JHscourte  <m  ContinuUt,  aeparately,  U.  U, 

ProfeMor  OWZH'S  LECTUBES  on  the  COMFABATIYE  ANATOMY 
and  Fbytioiosj  of  the  Invertebrate  Animals.  Second  Edition,  with  235 
Woodcuts.   8vo.:ll«. 

The  COMPABATIYE  ANATOKT  and  PHTSIOLOOT  of  the  VEBTE- 

brate  Animals.     By  Richajld  Owkh,  F.R.S.  D.C.L.     With  1,472  Wood- 
cuts.    3  vols.  Svo.  £3  1 3<.  6d. 

The   ANCIENT   STONE   IMPLEMENTS,  WEAPONS,  and  OBNA- 

MEXT8  of  GREAT  BRITAIN.    By  John  Eva.\s,  F.R.S.  F.S.A.     With 
2  Plates  and  470  WiMxicuts.    .hvo.  pri<-e  2»j. 
The  OBIOIN  of  CIVILISATION  and  the  PBIMITIVE  CONDITION 
•f  MAN :  Mental  and  Social  Condition  of  8ai^«ea.    By  Sir  John  Lubbock, 
Bart.  M J>.  FJL8.    Second  Edition,  with  2S  Woodcuts.    Svo.  price  16«. 

The  PBIMITIVE  INHABITANTS  of  SCANDINAVIA :  containing  a 
Deecription  of  the  Iraplements,  Dwellings,  Tombs,  and  Mode  of  Living  of 
the  Savaffea  in  the  North  of  Europe  durinfc  the  8tone  Afce.  By;8xET 
Nuasov.    With  16  Plates  of  Fixurcs  and  3  Woodcuts.    Sva  18«. 

MANKIND,  their  OBIGIN  and  DESTINT.  By  an  M.A.  of  Balliol 
College,  Oxford.  Containinft  a  Now  Tran>lation  of  the  Finst  Three  Chanters 
ofGiniesis:  aCritiral  Examination  of  the  First  Two  Go*>|><'ls;  an  Explana- 
tion of  the  Apocalypse  -,  and  the  Origin  and  Secret  ^leaniuir  of  the  Mytholo- 
gical and  Mystical  Teaching  of  the  Ancients.  With  31  Illustrations.  Svo. 
price  3U.6d. 

BIBLE  ANIMALS ;  being  a  Description  of  everr  Living  Creatnre 
mentioned  in  the  Scripturee,  from  the  Ape  to  the  Coral.  By  the  Rev.  J.  G. 
Wood,  MA.  FX.S.    With  about  100  Vignettes  on  Wood.    Svo.  81«. 

HOMES  WITHOUT  HANDS;  a  Description  of  the  Habitations  of 
Animals,  cla8»»'d  according  to  their  Principle  of  Construction.  By  the  B«T, 
J.  Q.  Wood.  M  JL  F.LJi.    With  about  140  Vignettes  on  Wood.   Svo.  tl*.. 
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INSECTS  AT  HOHE;  a  Popular  Account  of  British  Insecta,  their 
Structure,  Habits,  and  Transformations.  By  the  Eer.  J.  G.  Wooo,  MJk.. 
FJi.S.  With  upwards  of  700  Illustrations  engraved  on  Wood  (l  cxdoured 
and  21  full  size  of  page).   Sro.  price  tu. 

INSECTS  ABBOAD ;  being  a  Popular  Account  of  Foreign  loMcts, 
their  Structure,  Habits,  and  Transformations.  By  J.  G.  Wood,  M,A-  PJJB. 
Author  of  '  ITomeH  without  Hands,'  Ac.  In  One  Volume,  printed  and 
illustrated  uniformly  with  *  Insects  at  Home,'  to  which  it  will  form  aSequel 
and  Companion.  [/n  the  prem. 

8TBAN0E    DWELLINGS;     a    description   of  the    Habitations   of 

Animals,  abridec-d  from  '  Homes  witliout  Hands.'  By  the  Ecv.  J.  G.  Wood, 
M.A.  F.L.8.   VV'itli  about  60  Woodcut  Illustrations.    Crown  8to.  price  7«.  W. 

A  FAMILIAR  HISTOEY  of  BIED8.    By  E.  Stakuct,  D.D.  F.R.S. 

late  Lord  Bishop  of  Norwich,  Seventh  Edition,  with  Woodcuta.  Fcp.  St.  M. 

The  HAEMOITIES  of  NATURE  and  TJNITT  of  CREATION.     By  Dr. 

Gbobgb  Habxwio.    8vo.  with  numeroua  Illustrations,  18«. 

The  SEA  and  its  LIVING  WONDERS.  By  the  same  Author.  Third 
(English)  Edition.    8vo.  with  many  Illustrations,  21*. 

The  SXTBTERRANEAN  WORLD.  By  Dr.  George  Hartwio.  With 
«  Maps  and  about  80  Woodcuts,  including  8  full  size  of  page.   8vo.  price  21«. 

The  TROPICAL  WORLD ;  a  Popular  Scientific  Account  of  the  Natural 
Hist(.iy  of  the  Equatorial  Regions.  By  Dr.  George  Habtwio.  New 
Edition,  with  about  200  Illustrations.    8to.  price  10«.  M. 

The  POLAR  WORLD ;  a  Popular  Description  of  Man  and  Nature  in  the 
Arctic  and  Antarctic  Regions  of  the  Globe.  By  Dr.  Gborob  HABTWie. 
With  8  Chromoiylographs,  3  Maps,  and  85  Woodcuts.    8vo.  21#. 

KIRBT    and   SPENCE'S    INTRODUCTION   to    ENTOMOLOGY,    or 

Elements  of  the  Natural  History  of  Insects.    7th  Edition.    Crown  8to.  5«. 
MAUNDER' S    TREASURY   of    NATURAL   HISTORY,    or    Popular 
Dictionary  of  Zoology.     Revised  and  corrected  by  T,  8.  Cobbold,  MJ). 
Pep.  with  900  Woodcuts,  6».  cloth,  or  10*.  bound  in  calf. 

The  TREASURY  of  BOTANY,  or  Popular  Dictionary  of  the  Vegetable 
Kingdom ;  including  a  Glossary  of  Botanical  Terms.  Edited  by  J.  LinDUrr, 
P.R.S.  and  T.  Mooee,  F.Ii.8.  assisted  by  eminent  Contributors.  With  274 
Woodcuts  and  20  Steel  Plates.    Two  Parts,  fcp.  12».  cloth,  or  20*.  calf. 

HANDBOOK    of  HARDY  TREES,    SHRUBS,    and    HERBACEOUS 
PLANTS,  containing  Descriptions,  Native  Countries,  Ao.  of  a  SeleotioD  «f 
the  Rest  Species  in  Cultivation  ;  together  with  Cultonl  DelaiIs,Ooai|Mn- 
-  ~  ■    ~ TyW.B.Hl 


tive  Hardiness,  Suitability  for  Particular  Positions,  Ac    ByW.  1  

formerly  Assistant  at  tlie  Herbarium  of  the  Royal  Gardens,  Kew.  Bued  on 
DBCAI3XE  and  Naudijc's  Manuel  de  l' Amateur  dea  Jarditu,  and  including 
the  26t  Original  Woodcuts.    Medium  Svo.  Sl«. 

GENERAL  SYSTEM  of  DESCRIPTIVE  and  ANALYTICAL 
BOTANY.  L  Organography,  Anatomy,  and  I'hysiolo^  of  Plants.  II.  Ico- 
nography, or  the  Description  and  History  of  Natural  Familiea.  TraoiUted 
fh>m  the  French  of  E.  Lb  Maovt.  M.D.  and  J.  Deciisitb,  MMib«r  of  the 
Institute,  by  Mrs.  Hooker.  Editeo,  and  arranged  accordincto  the  Botanical 
System  adopted  in  the  Universtiea  and  Schools  of  Great  Britain,  by  J.  D. 
HOOKER,  M.D.  Ac.  Director  of  the  Royal  BoUnic  Gardens,  Kew.  With 
B,SOO  Woodcuts  from  Designs  by  N.  Stcnhcil  and  A.  Bioereox.  Mediam 
9ro.  price  62*.  9d, 
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DARM'IN.    By  a  B.  Buc SUX FXfl^  Aalhor  of  'BMs  oT  Baran  aol 

obwrvMt  in  Uw British laia'Ao.   Wtth M Woodcuta.   Cnfwmpn.vifml4a, 
TkM   ILBlCSm   vf   MXAVT    tor   7AMILIZI    uA   SCHOOU. 

*«^  BdltioB.  TCTlMd  f9  TaoMAS  MooRik  FXJB.   f^  wtth  U4  Wpo«. 

eata.  t*.<dL 
Tk«  B08I  AJCATXTTB'S    OinSX.     Bj  Tbomai  Bztxxs.    TwrlfUi 

Bditioti.   Tep.««.  

LOUDOrf  nOTCLOPJBDIA  of  TLAJm ;  comprisinff  tta  8p«dfl« 

Clunetar.  DenriDtUm.  Coltura.  Historr.  te.  of  all  the  Pbuli  ftmaA  ta 

Qna  Briaia.   IX^th  uprwmrds <rf IMM  woodeota.  tr&Mik 

MAinrBix*fl  tcmnnc  and  litibaxt  tesastjxt.    n«w 

Bditioa.  tiiaromfalj  reriMd  tad  in  pwtpui  n-vritten.  wt^  sbof*  1.M* 
new  Artlel«.b7  J.  T.  Jontov.  Corr.  MJL8.  Fcp. ««.  doth,  or  Ma.  ealC. 
A  BXCnOVAXT  of  8CISHCS,  UTSSATTTSS,  tad  AXT.  Fovitk 
■dtttai,  iBwlltrt  tav  yr.  T.  BaurvB  (the  oricinal  Aathorh  and  Oaoam  W. 
Ooz.  3LA.  ■■tiliii  hr  eontributon  of  emineat  Sdeniulfl  aod  lAkmmj 
AinahiMHiia    t  Tola,  atedtum  Sro.  mrioe  Oa.  doth. 

Chemistry,  Medicine,  Surgery,  and  the 
id//t^^2  Sciences, 

A  SICnOHABT  of  CHZMI8TBT  and  the  Allied  Branches  of  other 
Bciencaa.    B7  Hnrsr  WAm.  TJU&.  aaaisted  by  endneut  CoatrOmtora 
CVaimliito  In  I  Tnii  mmtiimi  ftm  IT  »■ 
tSfplaSMlt;    bringing  the  Becord  of  demical  Discorery  down  to 
the  aod  or  the  veur  UW  i  tnehiding  alao  aevenl  AddUtooa  to.  and  OonwttOM 
aCltarnierraaaltawUeh have appearediBlIM and  1871.  ByHRrBTWAR*. 
BJL  FJL8.FX2JB.A*aiatedtar  eadDBBt  SeiaalMe  and  Practical  ChenMa. 
Ooatriboton  to  the  Original  work.  8va  paioe  SU.  6d: 
lT.«MgW'iii  of  CHZMISniT,  llMQRticaland  PraeticaL  B7  W.  Aixav 
Mttt.ct.   XJ).  lafte  Prof,   of  Ohemiatry,   Kinc'i    ColL  London.*    Nov 
Bditioa.  S  voia.  tro.  £S.   Past  I.  Chex icai.  PHTUca.  IS*.    Pak*  II. 
IsoaeAno  CHnaarsr.  tu.  Past  III.  Ossasic  CKncunT,  S«a. 
A  Ooana  of  Practical  Chemi«tr7,  for  the  oae  of  Medical  Stadentt. 
By  W.Odli^co,  F.R.S.  New  Edition,  with  70  Woodtata.  Crown  Sro. 7«.  Cd. 
A  XAVUAL  of  CHEMICAL  FHY8I0L0OT,  incloding  its  Ptnnta  of 
Contact  with  PatholQKf.   By  J.  U  W.  THimiCHinf .  MJ>.   WtthWoodcirta. 
8*0.  price  7f  .  9d. 
SELECT    METHODS    in    CHEMICAL   AHALTSIS,   chiefly  nrOE- 
GAMC.    Bv  WiiiiAX  CsooEsa,  PJLS.    With  23  Woodcuta.    Crown  8to. 
price  lis.  to. 
CHEMICAL  HOTES  for  the  LECTVEE  BOOM.    Bj  TRoiua  Wood, 

F.C.8.  2  vols,  crown  8ro.  L  on  Heat  fee  price  6t.  XL  on  the  Metala,  S«. 
The  HAITDBOOK  for  MlDWiVlS.  By  Hb:tbt  Flt  Svrra,  B.A. 
M^.  Oxen.  M  R.C.S.  late  AialatBut  auTgiiau  at  the  Hoapital  forWonea, 
Soho-aquare.  With  41  Woodeata.  Grown  avaSc. 
The  BLAeHOSIS,  PATHOLOeT,  and  TBBATMEET  of  DISEASES 
at  Women;  inclndiuff  the  Diagnoaiaof  Pregnancy.  By  Osaiit  Hxwttt, 
MJ).  Third  Edition,  partly  re-written;  with  arreral  additional  Dlna* 
trationa.  Sro.  price  24c 
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On  SOME  DISOBDEBS  of  the  NEBVOTTS  S.T8TEM  in  CHILD- 
HOOD ;  beinpr  tbe  Tjumlpian  Leotures  delivertid  before  the  Royal  CoUetre  of 
Vhysicians  in  March  1871.    By  Charlbs  Wkst,  51. D.    Crown  8vo.  price  5«. 

LECTTTBES  on  the  DISEASES  of  IBTFANCY  and  CHILDHOOD.  By 
Chablbs  Wb8T,  M.D.  4c.    Fifth  Edition,  revised  and  enlarged.    8vo.  16$. 

The  SCIENCE  and  ABT  of  8TIBGEBY;  bring  a  Treatise  on  Surgical 
Injuries,  Diseases  a'>d  Operations.  By  JoHX  Eeic  BRicusBir,  Senior 
Surgeon  to  University  ColleKc  Hospital,  and  Holme  Profetwor  of  Clinical 
Surgery  in  University  OolieKe,  London  A  new  Edition,  being  the  Siith, 
revised  and  eiilarited  ;  with  712  Woodcuts.    2  vols.  8vo.  price  32*. 

A  SYSTEM  of  STIBGEBY,  Theoretical  and  Practical.  In  Treati.scs 
by  Various  Authors.  Edited  by  T.  HoLMBS,  M.A.  4c.  Surgeon  and  I>ecturer 
on  Surgery  at  St.  fieorge's  Hospital.  Second  Edition,  thoroughly  revised, 
with  numerous  Illustrations.    5  vols.  Svo.  £5  5». 

The  8DBGICAL  TBEATMENT  of  CHILDBEN'8  DISEASES.  By 
T.  HOLMBB,  M.A.  4c.  late  Surgeon  to  the  Hospital  for  Sick  Children. 
Second  Edition,  with  9  Plates  and  112  "Woodcuts.    8vo.  21». 

lECTDBES  on  the  PBINCIPLE8  and  PBACTICE  of  PHYSIC.     By 

Sir  Thomas  Watson.  Bart.  M.D.  Fifth  Editiou,  tlioroughly  revised. 
2  vols.  8vo.  price  'ifis. 

LECTTTBES  on  8UBGICAL  PATHOLOGY.  By  Sir  Jamss  Paget, 
Bart.  F.R.S.  Third  Edition,  revised  and  re-editod  by  the  Author  and 
Professor  W.  TcnifKR,  M.B.    8vo.  with  131  Woodcuts,  21«. 

COOPEB'S  DICTIONABY  of  PBACTICAL  SUBGEBY  and  Encyclo- 
paedia of  Surgical  Science.  New  Edition,  brought  down  to  the  present  time. 
By  S.  A.  Lanb,  Surgeon  to  St.  Mary's  Hospital,  assisted  by  vanous  Eminent 
Surgeons.    2  vols.  8vo.  price  25».  each. 

On  CHBONIC  BB0NCHITI8,  especially  as  connected  with  GOUT, 
EMPHYSEMA,  and  DISEASES  of  the  HEAET.  By  E.  Hbadlak 
Gekenhow.  M.D.  F.R.C.P.  Ac.    8vo.  7«.  6d. 

The  CLIMATE  of  the  SOUTH  of  FBANCE  aa  SUITED  to  INVALIDS; 
with  Notices  of  Mediterranean  and  other  Winter  Stations.  By  C.  T. 
Williams,  M.A.  M.D.  Oxon.    Second  Edition.    Crown  8vo.  6*. 

PDLMONABY  CONSUMPTION ;  its  Nature,  Varieties,  and  Treat- 
ment: with  an  Analysis  of  One  Thousand  Cases  to  exemplify  its  Duration. 
By  C.  J.  B.  Williams.  M.D.  F.E.S.  aud  C.  T.  Wxlllamb.  M Jl.  MJD.  Oxon. 
Post  8vo.  price  10*.  M.  

CLINICAL  LECTUBE8  on  DISEASES  of  the  LIVEB,  JAUNDICE, 
and  ABDOMINAL  DROPSY.  By  Charlbs  Mcechison,  M.D.  Post  8vo. 
with  215  Woodcuts,  10».  (id. 

A  TBEATISE  on  the  CONTINUED  FEVEBS  of  GBEAT  BBITADT. 
By  CirAULKs  MuRCnisoN,  M.D.    New  Edition,  revised.         [Xearh/  readg. 

QUAIN'8  ELEMENTS  of  ANATOMY.  Seventh  Edition  [1867], 
edited  by  W.  Siiari-ky.  M.D.  F.R.8.  Aii.ks  Thompsoit.  M.D.  F.R.S.  and 
J.  Clelam).  M.D.  With  upwards  of  800  Engravings  on  Wood.  2  vols.  8vo. 
price  81a\  6(1. 

ANATOMY,    DESCBIPTIVE   and   8UBGICAL.     By  Heubt  Gbat, 

F.R.8.    With  about  400  Woodcuts  from  Dissections.    Sixth  Edition,  by 
T.  HOLMBB.  M  .A.  Cantab,  with  a  new  Introduction.    Boyal  8to.  88«. 
OUTLINES  of  PHYSIOLOGY,  Human  and  ComparatiTe.     By  JoHi» 
Maebhall,  F.R.0.8.  Surgeon  to  the  University  College  Hospital.    S  toIs. 
crown  Svo.  with  lai  Woodcuts,  iis. 
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FHTSIOLOOICAL  AHATOMT  and  PHT8I0L0OT  of  ILUT.    B7  th§ 

lat«  R.  B.  Todd.  M.D.  F.RS.  tnd  W.  Bowmav.  FJLB.  of  King'i  CoUflf*. 
With  imimroju  Ill<iitr»l>on».    V'oL.11.  8»o.  tb*. 

Vol.  1.  New  Bditiuii  by  Dr.  Lio.^il  S.  Bbalb.  F.&.B.in  ooqtm  of  pubU* 
catiou,  with  muvy  Illuatrmtioiu.    Paxts  I.  aiid  11.  price  7«.  id.  each. 

OOFLAVB'S  DICTXOVABT  of  PBACTICAL  KEDICIKS,  abrid^ 
from  the  Urxor  work  and  throughout  brought  dowu  to  the  prMcut  8iat« 
of  Medical  Sctonoe.    Hto.  Kt, 

On  the  MAHnrACTTJEE  of  BEET-SOOT  SUGAS  in  SHOLAITD 
and  IR8L.\ND.  Bj  Wiluam  Caooun,  FJEL8.  Crown  8vo.  with  U 
WoodcaU.St.6d. 

SB.  PERBIBA'S  XLEXEHTS  of  KATEXIA  M ZDICA  and  THZSA- 
PKUTIC8,  abridnd  and  adapted  for  the  uae  of  M edkal  and Pharmaoeutloal 
Practitiooera  and  Btudenta;  and  compriains  all  the  Medidnea  of  the 
British  PhannaoopcBia.  with  nieh  others  aa  are  fluently  ordered  in  Pre- 
trriptioas  or  required  or  the  Phyaioiaa.  Edited  by  Proftaaor  BnimxT. 
FJi.8.  Ac  and  by  Dr.  Rhowood,  VjCJU.  ke.  With  US  Woodeat  lllqatra- 
tlons.    iro,  price  25t. 

mo  SSSZimALS  of  XATEBIA  XEDICA  and  THERAPEUTICS. 
ByAl.FRED  Bakixo  Garuod,  H.D.  F.R.8.  itc.  Pbytcian  to  Kinjr't  College 
Uoapita).  Third  Edition.  8iith  Impreaaion,  brought  up  to  1870.  Crown 
8va  prico  12*.  td. 


The  Fine  Arts,  and  Illustrated  Editions. 

OEOTESQTTE  AHIHAL8,  invented,  described,  and  portrayed  b;  £.  W. 
CooKK,  R..\.  F.R.S.  F.G.8.  F.Z.S.  4c.  in  Twcnty-four  PUtea,  with  Elucidatory 
CommciiUi.    Royal  4to.  2l«. 

Ur  FAISYLAHS;  Picturea  from  the  Elf- World.  Bj  Richako 
DoTLB.  With  a  Poem  by  W.  Alliitohax.  With  Slxtoen  Platea,  oontaining 
Tiiirty-tix  Deaigna  printed  iu  Colours.    Folio.  31*.  6d. 

HALF-HOim  LSCTUBE8  on  the  HISTOST  and  PRACTICE  of  the 

Fine  and  Ornamental  Arts.    By  William  B.  Scott.   New  Edition,  rerised 
by  the  Author ;  with  50  Woodcuts.    Crown  Svo.  8«.  0d. 
ALBERT     OURSR,    HIS    LIFE   and    WORKS;     inclading   Aato- 
biographical  Papers  and  Complete  Catalopuc^.    By  William  B.  Scott. 
With  Six  Etchings  by  the  Author,  and  other  Illustrations.    8vo.  lft«. 

The  CHORALE  BOOK  for  ENGLAND:  the  Hymns  translated  by 
Miss  C.  Wi5KW0RTHi  the  Tunes  arranged  by  Prof.  W.  &L  BivviTT  and 
Otto  GoLDSCHMiDT.    Fcp.4to.l2«.6d. 

Tho  NEW  TESTAMENT,  Ulnstrated  with  Wood  Engrarings  after  the 
Early  Mastera,  chiefly  of  the  Italian  School.  Crown  4to.63«.  doth,  gilt  top  ; 
or  OT.  B«.  elegantly  bound  in  morocco. 

LTBA  GEBXANICA ;  the  Christian  Tear.  Translated  by  Cathsriks 
WixKWOHTH;  with  ISfi  lUustrations  on  Wood  drawn  by  J.  LueHTOv. 
F.S.A.    4to.  21». 

LTBA  GEBMANICA ;  the  Christian  Life.  Translated  by  CxTumtm 
W 15 K  >voET IT :  with  about  900  Woodcut  Ulustrations  by  J.  Lsiohtoh.  IMA . 
and  other  Artists.   4to.  £1«. 

B 


18  NEW  WORKS  publishbd  bt  LONGMANS  Aim  CO.. 

The  LIFE  of  MAN  STKBOLISED  by  the  KONTHS  of  the  TEAR, 

Text  selected  by  R.  Pigot  ;  Illustrationa  on  Wood  flromOrmnalDesijmi  by 
J.  Leighton,  t.SJL.   4to.  42».  . 

CATS'  and  FASLIE'S  MOEAL  EMBLEMS ;  with  Aphcriflms,  Adages, 
and  Proverbs  of  all  Nations,  i"!!  Illustrations  on  Wood  by  J.  LsiSHIOH* 
Y.8A.  Text  selected  by  R.  Pictut.    Imperial  8vo.31«.  «d. 

SACBED  and  LE6ENDASY  ABT.     By  Mrs,  Jameson. 
Legends   of   the  Saints   and   Martyrs.       New    Edition,    with    19 
Etchings  and  187  Woodcuts.    2  vols,  square  crown  8vo.  31«.  6d. 

Legends  of  the  Monastic  Orders.  New  Edition,  with  11  Etchings 
and  88  Woodcut«.    1  voL  square  crown  8vo.  2ls. 

Legends  of  the  Madonna.  New  Edition,  with  27  Etchings  and 
165  Woodcuts.   1  vol.  square  crown  8vo.  21<. 

The  History  of  Our  Lord,  with  that  of  his  Types  and  Precnrsors. 
Ck>aipleted  by  Lady  Eabxlaee.  Revised  Edition,  with  81  Etchings  and 
281  Woodcuts.   2  vols,  square  crown  8vo.  42«. 


The  Useful  Arts,  Manufactures,  &c. 

HISTOEY  of  the  GOTHIC  EEVIVAL ;  an  Attempt  to  shew  how  far 
the  taste  for  Mediaeval  Architecture  was  retained  in  England  d'lrinjt  the 
last  two  centuries,  and  has  been  re-developed  in  the  present.  ByC.  L.East- 
I-AKB,  Architect.  With  48  Illustrations  (36  full  size  of  page).  Imperial  8vo. 
price  31s.  6d.; 

GWILT'S  ENCYCLOPJEDIA  of  ABCHITECTITEE,  with  above  1,600 
EngravinKs  on  Wood.  Fifth  Edition,  revised  and  enlarged  by  Wtatt 
Papwoeth.    8vo.  B2*.  6d. 

A  MANUAL  of  ABCHITECTTJBE :  being  a  Concise  History  and 
Explanation  of  the  principal  Styles  of  European  Architecture,  Ancient, 
Mediaeval,  and  Renaissance;  with  a  Glosaarv  of  Technical  Terms.  By 
Thomas  Mitchell.    Crown  8vo.  with  160  woodcuts,  10«.  M. 

HINTS  on  HOUSEHOLD  TASTE  in  FUENITUKE,  UPHOLSTEEY, 

and  other  Details.    By  Chables  L.  Eastlake,  Architect.    New  Edition 
with  about  90  Illustrations.    Square  crown  8vo.  Us. 

FKINCIPLES  of  MECHANISM,  designed  for  the  Use  of  Students  in 
the  Universities,  and  for  Enfrineering  Students  generally.  By  B 
Willis,  M.A.  F.11.S.  &c.  Jacksonian  Professor  in  the  University  of  Cam- 
bridge.   Second  Edition,  enlarged ;  with  374  Woodcuts.    8vo.  18#. 

GEOMETBIC  TUBNING ;  comprising  a  Description  of  the  now  Geo 
metric  Cliuck  constructed  by  Mr.  Plant  of  Birmingham,  with  directions  for 
its  use,  and  a  series  of  Patterns  cut  by  it,  with  Explanations  of  the  mode  of 
producing  them,  and  an  account  of  a  New  Process  of  Deep  Cutting  and 
of  Graving  on  Copper.  By  H.  S.  Savobt.  With  numerous  Woodcuts. 
8vo.  21s. 

LATHES  and  TUBNING,  Simple,  Mechanical,  and  OBNAMENTAL. 
By  W.  Heket  Nobihcott.    With  about  240  Illustrations  on  Steel  and 

^     Wood.    8vo.  18*. 

PEESPECTIVE ;  or,  the  Art  of  Drawing  what  one  See*.  Explained 
and  adapted  to  the  use  of  those  Sketching  fW>m  Nature.  By  Lieut.  W.  H. 
Collins,  B.E.  F.R.A.8.    With  87  Woodcuts.    Crown  8vo.  price  it. 
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VBS'8  sionovAXT  of  iBTs,  MAVTrrACTirsii.  and  xnns. 

Sixth  Bditioo.  ohieOjr  lawitlwi  and  graatly  enlargad  by  Sombt  Hrrr. 

ArtLsaateoiBw'vlSMuwtefllvw.  With ibof* MM Woodeali.  SvSb 
■MdfaoBtro.  pries  Mb  14fcM. 

HAVSBOOK  of  PBACnCAL  TZLSOKAPHT.  Bj  B.  a  CnxBT, 
Memb.  Iiuit.  C.B.  RiiKin««r-in-Chi«f  of  Tei««nplu  to  tha  Port  Oflfl*. 
Piflh  Edition,  with  lis  WoodcuU  and  9  Platea.    Svo.  prioa  !«■. 

nrCTCLOPXDIA  of  OITIL  nreXVUBDie,  ^storied,  ThacntfeaL 

andPnctiod.    By  B.  Cbbvt. Ol.  mth abovo S,MO  Woodoata.  9n.4U. 
Tlxo  STEAIKI  im  TBUUXf  Compatad  bj  meaai  of  Diagrama ;  with 

M  BxaiBDlea  dravn  to  Scale.   By  F.  A.  BxvKSir,  MjL  C.B.  Lecturer  at 

the  Hartkv  laatitiitlan,  Soutbamptou.    With  39  Dia^ranu.    Square  erovn 

two.  jaUs^tt.  9d.  

TllATItB  oa  MHU  aad  MJLLWORK.     By  Sir  W.  FAJODum, 

Bart.  PJL8.    New  Bdition.  with  18  Platea  and  sa  Woodcuta.   t  Tola. 

9to.tU. 
VUFUL  nrrOBMATIOH  for  SV0IVZXB8.    Bj  the  nme  Anthoc 

Fnar,  SaoovD.  and  Tbisd  Baans,  with  many  Platea  aad  Wbodeota, 

S  voia.  erofwn  Svo.  10a.  M.  aaeb. 

Tht  APPUCATIOH  of  CA8T  and  WBOUOHT  TROK   to  Buildioff 

Porpoaaa.    By  Sir  \V.  Faibbuxs,  Bart.  P.B.8.     Fourth  Edition,  cniarKed; 

with  e  Platea  and  lis  Woodcuta.  Sroc  price  !«<. 
A  TBEATI8B  oa  tho  8TSAM  EHOm,  ia  iti  Tariooa  Applicationi 

to  Mines.  UWm,  Steam  Kavigation.  BaUwwaaiid  Agrieoltiire.  By  /  BotTsn. 

C.B.   Eighth  Bdition :  with  Portrait.  S7  mtea.  and  540  Woodcuta.    4to.  4b. 
CATECHISM  of  the  STEAM  ENOIRZ,  in  ita  rarioiu  Applicatioiu  to 

Miiw>s,  Hills,  gt««m  Nariication,  Rjulwaya,  and  Agriculture.    By  the  tame 

Author.    With  89  Woodcut*.    Fcp.  6«. 

EAKDBOOE  of  the  STEAM  ENGIFE.  B7  the  same  Author,  forming  a 
Krr  to  the  Catechism  of  the  Steam  Enjrine,  with  07  Woodcuta.    Pep.  9t. 

BOiraBFS  BECEHT  IMPBOYEMEirTS  in  the  STEAM  SHGnTE  in  iti 
TariooaMplkattona  to  Miuea.  MilU,  Steam  Navigation,  BaOways,  and  Agrl- 
floltara  Beinff  a  Supplement  to  the  Author's  '  Catechism  of  the  Steam 
Bagina.'  By  lows  Boiran,  C.B.  New  Edition,  including  many  New 
Bxamples;  with  iU  Woodcuta.    Fcp.  Sro.  6«. 

PBACnCAL  TBEATISE  on  XETALLXJBOT,  adapted  from  the  last 
German  Bdition  of  Profaaaor  Bbkl's  Mstallursn  by  W.  Cbooxju,  F.B.S.  &c. 
and  B.  BfiHBIOk  PhJk.  M  B    With  OB  Woodcutii.    3  vqLh.  Svo.  price  £4. 19t. 

HITOHXLL'8  KAHTTAL  of  PBACTICAL  ASSATING.  A  New  Edi- 
tion, being  the  Fotirtb,  thoroughly  reriaed,  wiih  recent  DiaooTeriea  inoar» 
ponded,  by  W.  Caooxzs.  F.  BA.    With  numerous  Woodcuta. 

LOTTSOirS    ENC7CL0P2EDIA  of  AGBICTTLTTIBE :    comprising  tho 

Laving-out,  Improvement,  and  Mana^ment  of  Landed  Proper^  and  the 

CultiTation  ana  Beonomy  of  the  Productiona  of  Agricultun.    With  I400 

Woodcuta.   SvaSU. 
loadon'a  Saeyelopcdia  of  Chirdening :  comprising  tho  Theory  aod 

Practice  of  Hortieattare^  Flortoolture,  Arboriculture,  and  Landscape  Gar« 

dening.    With  VMM  Woodcuta.   Svo.  21«. 
BATLDON'S  ABT  of  YALTTIirG  BEHT8  and  TILLA0S8,  and  Claima 

of  Ti-nants   upon   Quittiiiir  Farms,  both   at  Michaelmas  aJid  Lady-Day. 

Eighth  Edition,  revised  by  i.  C.  MoBToa.   Svo.  10a.  *d. 
a  2 
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Religions  and  Moral  Works. 

EIGHT  ESSAYS  on  ECCLESIASTICAL  EEFOEM,  by  Various  Writers  ; 
tof^tlier  with  a  Preface  and  Analysis  of  the  Essays.  Edited  by  the  Ear. 
Orbt  8HIPLBY.  M.A.    Crown  8vo.  10«.  6d. 

The  SPEAKEE'S  BIBLE  COMMENT  A  ET,  by  Bishop  and  other 
Clergy  of  the  Anirlican  Church,  critically  examined  by  the  RIfrht  Bev. 
J.  W.  COLKNBO,  D.l).  Bitihop  of  NataL  8vo.  Paet  L  Genetis,  3«.  U, 
Part  II,  Exodus,  U.  M.  Part  III.  Leviticus,  i$.  6cL  Past  IV.  Humbert, 
8».  6d.    Paet  V.  Deuteronomy,  price  5«. 

The  OUTLINES  of  the  CHEISTIAN  MINISTST  DELINEATED,  and 

brouglit  to  the  Test  of  Reason,  Holy  Scripture,  History,  and  Experience, 
with  a  view  to  the  Reconciliation  of  Existing  Differences  concerning  it, 
especially  between  Presbyterians  and  Episcopalians.  By  C.  Woedswokth, 
D.C.L.  Bishop  of  St.  Andrews.    Crown  8to.  price  7«.  M. 

CHEISTIAN  COUNSELS,  Selected  from  the  Devotional  Works  of 
F^nelon,  Archbishop  of  CambraL  Translated  by  A.  M.  Jaxes.  Crown  8yo. 
price  &». 

CHBIST  the  CONSOLES ;  a  Book  of  Comfort  for  the  Sick.  With  a 
Preface  by  the  Right  Rev.  the  Lord  Bishop  of  Carlisle.    Small  Svo.  price  ti. 

AUTHOEITY  and  CONSCIENCE ;  a  Free  Debate  on  the  Tendency  of 
Dogmatic  Theology  and  on  the  Characteristics  of  Faith.  Edited  by  COHWAT 
MoEEL.    Post  Svo.  price  7«.6d. 

SEASONS  of  FAITH ;  or,  the  ORDER  of  the  Christian  Argnment 
Developed  and  Explained.  By  the  Rev.  G.  S.  Deew,  M.A.  Second  Edition, 
revised  and  enlarged.    Fcp.  Svo.  price  6s. 

The  TRUE  DOCTRINE  of  the  EUCHAEIST.  By  Thomas  S.  L.  Voqks, 
D.D.  Canon  and  Prebendary  of  Chichester  and  Rural  Dean.    Svo.  price  18«. 

CHEISTIAN  SACERDOTALISM,  viewed  from  a  Layman's  standpoint 
or  tried  by  Holy  Scripture  and  the  Early.  Fathers  ;  with  a  short  Sketch  of 
the  State  of  the  Church  from  the  end  of  the  Third  to  the  Reformation  in 
the  beginning  of  the  Sixteenth  Century.  By  JoHS  Jasdise,  MA.  LLJ>. 
Svo.  price  8«.  6d.  

SYNONYMS  of  the  OLD  TESTAMENT,  their  BEASING  on  CHEIS- 
TIAN FAITH  and  PRACTICE.  By  the  Rev.  Robert  Bakee  GiEDii- 
BT0I«E,  M.A.    Svo.  price  15«. 

An  INTRODUCTION  to  the  THEOLOGY  of  the  CHUECH  of 
ENGLAND,  in  an  Exposition  of  the  Thirty-nine  Articles.  By  the  Rot. 
T.  P.  BouLTBBB,  LL.D.    Fcp.  Svo.  price  6«. 

FUNDAMENTALS ;  or,  Bases  of  Belief  concerning  MAN  and  GOD: 
a  Handbook  of  Mental,  Moral,  and  Religious  Philosophy.  By  the  Rev. 
T.  Geiffith.  M.A-    Svo.  price  10«.  6d. 

FBAYESS  for  the  FAMILY  and  for  FEIYATE  USE,  selected 
from  the  COLLECTION  of  the  late  BARON  BUN8BN,  and  Translated  by 
Cathxrinb  Wikkwobth.   Fcp.  Svo.  price  8».  6d. 

The  STUDENT'S  COMPENDIUM  of  the  BOOK  of  COMMOK 
PRAYER;  being  Notes  Historical  and  Explanatory  of  the  Lituncy  of  the 
Church  of  England.    By  the  Rev.  H.  Allden  Nash.    Fcp.  Svo.  price  %s.  9d. 

CHURCHES  and  their  CEEED8.  By  the  Rev.  Sir  Philip  Pebriho, 
Bart,  late  Scholar  of  Trin,  ColL  Cambridge,  and  XJuiversItj  Medallist. 
Grown  Svo.  price  10».  «d. 
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Aa  XXPOSmOV  of  tilt  S9  AXTICLIS,  Rktorieal  aoi  DoetrinaL 
ByB.UA»)Li>BBoinia.  OJ).  LafdBiahoporiil;.   inatbKdit.ava.lte. 

n*  LUn  aad  ZPI8TLE8  of  IT.  PAUL.  Br  th«  Bcr.  W.  J. 
OomuusB.  ILA..  and  ib»  Very  Aer.  1. 8.  Howtov.  D J).  Deoa  cTOtHitT  i— 

LnBABT  iDiTtov.  wMi  sD  tho  OriKiiul  lUiutntion*,  Msp^  laiMltraim 
oa  Stoii.  Woodonta,  te.    t  rots.  4ta  4te. 

laraaif  aoiATa  SsnTOv.  with  o  BetoeMoa  (rf  Mapa,  Platooi  oad  WoodaalOi 
I  volk  wiuara  crovn  Sro.  SU. 

8nn»rr^  iDmos.  rovlMMl  and  eondanwut,  with  M  IlhatvMlloM  aad 
M apa.    1  ToL  crown  Sra  price  M. 

Tha  YOTAOI  and  8HIPWBECK  of  ST.  PATTL;  with  Diaaertntfona 
oa  tha  Life  and  WritiiM  of  8t.Lak«and  the  Shina  and  Narlgatlon  of  «M 
Aaeiaala.    BriiMm^anuWJLB.   Third  Bditioo.   Crown  8to.  lOa.  W. 

COMKIBTAmT  m  tha  IPI8TLS  to  tho  B0MAH8.  Bj  the  R«r. 
W.  A.  (yOovBoa,  BjI.  Sector  or  St.  Simon  and  St.  Jude.  Manctacatar.  Crown 
Sva  prieeSfcM. 

The  EPISTLE  to  the  HEBBEW8 ;  with  Analnical  lotrodncrtioa  and 
Not«a.    By  the  Bev.  W.  jL  O  C0550B.  B.A.    Crown  Sro.  price  U.  9d, 

A  CEITICAL  and  ORAXMATICAL  COMXXHTABT  oa  ST.  PATTL'i 

BpUtlea.    By  C.J.  Bixicorr,  DJ).  Lord  Biahop  of  Gloucester  k  BriitoL  Sto. 

Calatiana,  Foorth  Edition,  St.  6d, 

Xphoaiaaa,  Foarth  Edition,  8«.  6<i. 

Paatoral  Epiatlei,  Foarth  Edition,  lOt.  6dL 

Philippiani,  Coloaaiani,  and  Philemon,  Third  Edition,  lOc  6^1. 

Thetialoniaiu,  Third  Edition,  7<.  6d, 

EISTOBICAL  LECTVBE8  on  the  LITE    of    OTJB    LOBD   JESTT8 

CHRIST:  beinir  the  Holaean  Lectures  for  I8M.    By  C.  J.  Ellicott.  DJ>. 

Lord  Bishop  of  Gloucester  and  Bristol    Fifth  Bdition.    Sro.  pric«  Us. 

IflDUCB  of  tk«  TXVTH  of  tho  CEBI8TIAV  BELIOIOV  doriTOd 

froia  the  Literal  TnUUmeDt  of  Prophecy.   By  Axsxaitdkb  Kbith,  DJ>. 

S7th  Bditfam,  with  nmneroas  PUtea.  in  square  8t&  12s.  6d. ;  also  the  S9tb 

Edition,  in  post  8ra  with  S  Plates.  6s. 
Eiatory  and  Destiny  of  tha   World  and  Chnrch,  according  to 

Scripture.    By  the  same  Author.    Square  Sro.  with  40  Illustratioiia,  10s. 
Aa  XHTBODTTCTIOH  to  tho  STITBT  of   tho  BZW  TB8TAMBXT, 

Critical,   Execfftical  and   TheolofiicaL    By  the  Ber.  8.  Datidsov,  DJ>. 

LL.D.    2  V  .Is.  8vo.  30«. 

BWALO'8  mSTOBT  of  ISBAEL  to  the  DEATH  of  X08S8.  Trans- 
lated (hm  the  German.  BditnL  with  a  Preteoe  and  an  Appendix.  hyBraaiLL 
MAanvsAV.  MJL  Second  Edition.  S  roia.  Sro.  Ms.  Vou.  ill.  and  IV. 
edited  by  J.  E.  Caspesttbr,  M.A.  price  2U. 

Tho  HI8T0BT  and  LITEBATUBE  of  the  ISB&ELITE8,  according 
to  the  Old  TesUinent  and  tim  Apocrypha.  By  C.  Da  Rothscbiid  and 
A.  Da  EoTHaCHlLD.  Second  Edition.  n>rised.  i  vot«.  post  Svo.  with  Two 
, price  Us.Sd.   Abridsed  Edition,  U\  I  <rol.  Up.  8ro.  price  it.6d. 


n«  TBXASintT  of  BULB  nrOWLBDOE ;  b«ing  a  Dictionary  of  the 
Books.  Paraona,  Plaeas,  Brents,  and  other  raatt«r<  of  which  mention  is  made 
in  mOj  Sorlatara.  Ih  Bev.  J.  ATaa.  M .A.  With  Mana.  16  Plates,  and 
aaaMSoaa  Woodcuts.  Fcp.  Sro.  price  «iL  doth,  or  10s.  neatqr  booad  in  cidt 


n  NEW  W0BK8  TWLlBsnD  bt  LONOMAN8  UFD  OO. 

The  OBEEK  TEST  Aft.  JSJNT ;  with  Notes,  Grammadeal  and  EzegetietL 
By  the  Bev.  W.  Wbbstbb,  MJL  and  the  Bat.  W.  F.  Wixkibsov,  M Ju 
2  vols.  Rto  £2  '^ 

EVKET-DAT  8CRIPTUBE  DIPriCTTITIES  explained  and  illustrated. 
By  J.  E.  Pekscott,  M,A.  Vol.1.  MaUheto  and  Mark;  Voi»  IL  Luk«  and 
JoArt.    2  vols.  8vo.  9».  each. 

The  PENTATEUCH  and  BOOK  of  JOSHUA  CEITICALIY  EXAIHSED. 

By  the  Right  Rev.  J.  W.  Colbsso,  D.D.  Lord  Bishop  of  NataL    People"  • 
Boition,  in  1  toL  crown  8vo.  dt. 
Past  VI.  the  Later  Legislation  of  the  Pentateuch.    8to.  price  24«. 

The  70BMATI0N  of  CHBISTENDOU.    B7  T.  W.  Auno.    Pasts  I. 

and  IL  8vo.  price  12$.  each  Part. 
ENGLAND  and  CHBISTENDOU.    Bj  Aechbishop  Manniho,  D.D. 

Post  8vo.  price  10».  6d. 
A  VIEW   of  the   SCBIPTTJBE    BEVELATIONS   CONCEBNINe   a 

FUTURE    STATE.     By  Richard  Whatblt,  DJD.  late  Archbishop  of 

Dublin.    Ninth  Edition.    Fcp.  Svo.M. 
THOUGHTS  for  the  AOE.    Bj  Elizabeth  M.  Skwell,  Author  of 

'  Amy  Herbert '  4c.    New  Edition,  revised.    Fcp.  Svo.  price  5«. 

Passing  Thoughts  on  Beligion.  By  the  same  Author.  Fcp.  8to.  35.  6(2. 

Self-Examination  hefoie  Confirmation.    Bj  the  same  Author.   32mo. 

price  1».  6d. 
Beadings  for  a  Month  Preparatory  to  Confirmation,  from  Writers 

of  the  Early  and  English  Church.    By  the  same  Author.    Fcp.  4». 
Beadings  for  Every  Day  in  Lent,  compiled  from  the  Writings  of 

Bishop  Jeebsit  Tatloe.    By  the  same  Author.    Fcp.  6». 
Preparation  for  the  Holy  Communion ;    the   Devotions  chiefly  from 

the  works  of  Jkebmt  Tatloe.    By  the  same  Author.   32mo.  3*. 
THOUQHTS  for  the  HOLT  WEEK  for  Toung  Persons.  By  the  Author 

of  '  Amy  Herbert.'    Now  Edition.    Fcp.  Svo.  2». 
FBINCIPLES  of  EDUCATION  Drawn  from  Nature  and  Bevelation, 

and  applied  to  Female  Education  in  the  Upper  Classes.    By  the  Author 

of  '  Amy  Herbert.'    2  vols.  fcp.  12*.  6d. 

LTBA  GEBMANICA,  translated  from  the  German  by  Miss  C.  Wiinc- 
WOETH.  FiEST  Sbkies,  Ilymns  for  the  Sundays  and  Chief  Festivals. 
SbcondSbeies,  the  Christian  Life.   Fcp.  3*.  6d.  eachSKBiBS. 

8PIBITUAL  SONGS  for  the  SUNDAYS  and  HOLIDAYS  through- 
out the  Team  By  J.  S.  B.  Moksbll,  LL.D.  Vicar  of  Egham  and  Rural  Dean. 
Fourth  Edition,  Sixth  Thousand.    Fcp.  4t.  «d. 

TBADITIONS  and  CUSTOMS  of  CATHEDRALS.  By  JIackknzie 
E.  C.  Walcott,  B.D.  F.S.A.  I'nrcentor  and  ]'ret>endary  of  Chichester. 

Second  Edition,  revised  and  enlargud.    Crowu  Svo.  price  6<. 

ZNDEAVOUBS    after    the    CHBISTIAN    LIFE:    Disoowsea.     By 

Jambs  Maetineau.   Fourth  Edition,  car<•^llly  revised.   Port  Svo.  It.  6d. 
WHATELT'S    INTBODUCTOBT    LESSONS    on    the    CHBISTIAN 

Evidences.    18mo.  6d. 
70UB  DISCOUBSES  of  CHEYSOSTOM,  chiefly  on  the  Parable  of  the 

Rich  Man  and  Lazarus.    Translated  by  F.  AiLBlf.  B.A.    Crown  Svo.  3*.  6d. . 


iraw  WOEEB  rvwmB  ST  LOVGMAVl  An  Oa  » 

BISHOP  XSEXMT  TATLOS'S  IVTIBI  W0KK8.  With  Lift  bj 
Biuor  HsBXB.  BertaoJ  and  tomOkti  bjtbe  &bt.  a  P.  lonr^lO  vols. 
prl«e  ti.  it. 


Travels^  Voyages,  &c 


BAVBLES,  by  Patbicii-s  Walkkh.  Eeprintpd  from  Frasfi*$  Mogazine 
with  a  Tlirn^tte  of  tb«  Qwen*!  Rower  in  tne  New  Porart. Crown  Sto.  Iff.  W. 

SLAVB^ATCHIHG  in  the  IHBIAK  OCEAN ;  A  Reconl  of  NaT»l 
Exparienoea.  By  Cayt.  CoioxB.  B.X.  Svo.  with  lUuatratioos  fhnn  Pboto- 
Rnipha,  tue,  [A'aaWy  new/jr. 

VBTBOOOEV  PEAKS  and  WFBXQIJIBTXB  VALLXTS;  A  Mkl- 
mnuaer  Ramble  aMjonc  the  Dolomitea.  bjr  AiaoiA  K  Bdwasiw.  With  a 
llap  and  numeroua  Illustrations,  ennrared  od  Wood  by  !•  WHHtPlK. 
MrfhnngTO.  [/»  £k«  ^brta^- 

SDC  MOHTHS  in  CALI70BHIA.  Bj  J.  O.  PLAmt-FBowD.  Post 
Sto.  price  6*. 

The  JAPAJnSSK  in  AVXEICA.  By  Chari£S  LamiAir,  Amenenn 
Secretazy,  Japanese  Legation.  Washin^on.  U^A.    Post  Svo.  price  It*.  MC 

MT  WIFE  and  I  in  QT7EEHSLAVD;  Eight  Years'  Experience  in 
the  Colonr.  with  some  aoooont  of  Polynesian  Labour.  By  CBASUn  H. 
EDEir.    with  Map  and  Prootiapieoe.    Crown  Sro.  price  (ta. 

LITE  in  nn)IA;  a  Series  of  Sketches  shewing  somethiDg  of  the 
Anpclo-Indian.  the  Land  be  lires  in.  and  the  People  among  wfacnn  ;be  Urea. 
Bt  Edward  Bkabdox.    Poet  Bra  price  9a. 

HOW  to  SEE  BOBWAT.    Bj  Captain  J.  R  Caxpbsix.    With  Map 

and  5  Wooden ts.    Pep.  Sro.  price  Sa. 
PAT7  and  the  PTBEHEES.    B7  Connt  Henbt  Rcsssll,  Member  of 

the  Alpine  Club,  Jto.    With  8  Maps.    Pep.  Sro.  price  5«. 
CAOOBX;   or,  TITIAE'S  COUHTBT.    Bj  Josiah   Giuibst,  one  of 

the  Antbon  of  '  The  Dolomite  Mountaina.'    With  Map.  PacsimUe,  and  49 

Dlastnticiia.    Imperial  Sra  SU.  td. 

HOtTBS  of  EXEBCI8E  in  the  ALPS.  By  John  Ttwdaix,  LL.D. 
P.B.S.  Tl.ird  Edition,  with  7  Woodcute  by  E,  Whtmfxb.  Crown  8to. 
prioe  Ut.  6d. 

TBATEL8  in  the  CEBTBAL  CAXTCASXIS  and  BASHAV.  Inclading 
TIsits  to  Ararat  and  Tabrees  and  Ascents  of  Kasbek  and  Elbrus.  By 
D.  W.  FKBSHriXLD.    Square  crown  Sro.  with  Maps,  te.  18«. 

MAP  Of  the  CHAIH  of  MOHT  BLABC,  from  an  aetoal  Surrey  in 
186S— 18S«y  By  A.  Adams-Rktut.  P.R.a.8.  M.A.C.  PnUisbed  under  the 
Antbmlty  of  the  Alpine  Club.  In  ChromolitboKraphy  oa  extra  stout 
drawimr-pmer  ttin.  x  I7in.  price  10s.  or  mounted  on  canvas  In  a  folding 
casMSs.6<i. 

HI8T0BT  of  DISCOTEBT  in  oar  AVSTBALASIAH  COLOBIXS, 
Anstralia,  Tasmania,  and  Xew  Zealand,  flrom  the  BarHest  Date  to  the 
Present  Day.   By  Wiuxax  Uowitt.  %  vols.  Sra  with  I  Maps.  Ma. 

The  DOLOMITE  MOTTBTAnrs ;  Ezcarrioni  throogh  Tyrol,  Cariadiia, 
Camiola,  and  Prinli,  18«1-1S6S.  By  J.  OiUBxar  and  O.  0.  Cwcmemns, 
PJLG.8.    With  nomeroaa  lUnatrations.    Square  crown  9vo.  81a, 


U  NRW  WORKS  PUBLISHED  BT  LOXGMANH  Aitd  CO. 


OTTIDE  to  the  PYBEHEE8,  for  the  nse  of  Moantaineen.  Bj 
Chxsi^s  Faces.  2nd  Edition,  with  Hap  and  lUuitntions.  Cr.  8to.  7<.  6d. 

The  ALPINE  GTIIDE.  By  Johh  Ball.  M.R.I.A.  late  President  of 
the  Alpine  Club.  Thoroughly  Revised  Editions,  in  Thnse  Volumes,  peat 
Sro.  with  Maps  and  other  Illustrations: — 

GUIDE  to  the  WESTERN  ALPS,  inclading  Mont  Blanc,  Monte  Rosa, 
Zennatt,  Ac.    Price  6«.  6d. 

GUIDE  to  the  CENTEAL  ALPS,  including  all  the  Oberland  District. 

Price  7«.  6d. 
GUIDE  to  the  EASTEEN  ALPS,  price  10«.  6</. 

Introduction  on  Alpine  Travelling  in  General,  and  on  the  Geology 
of  the  Alps,  price  l».  Each  of  the  Three  Volumes  or  Parts  of  the  Alpins 
Guide  may  be  had  with  this  Iuteodcction  prefixed,  price  1«.  extra. 

VISITS  to  KEMAEKABLE  PLACES :  Old  Halls,  Batile-Fields,  and 
Stones  Illustrative  of  Striking  Passages  In  English  History  and  Poetry 
By  William  Howitt.   i  vols,  square  crown  8vq.  with  Woodcuts,  25». 

The  BUBAL  LIPE  of  ENGLAND.  By  the  same  Author.  With 
Woodcuts  by  Bewick  and  Williams.    Mediiun  8vo.  12«.  6<i. 

Works  of  Fiction. 

POPULAB  EOMANCES  of  the  MIDDLE  AGES.  By  Geobob  W 
Cox,  M. A.  Author  of  'The  Mythology  of  the  Aryan  Nations'  Ac  and 
LusTACE  HiNTOif  JoNES.    Crowii  8vo.  price  10«.6d. 

TALES  of  the  TEUTONIC  LANDS;  a  Sequel  to  'Popular  Romances 
of  the  Middle  Ajres.'    By  the  same  Authors.    Crown  8to.  10s.  id. 

The  BURGOMASTEB'S  FAMILY;  or,  Weal  and  Woe  in  a  Little 
World.  By  Christine  Mulleb,  Translated  fh)m  the  Dutch  by  Sir  Johw 
Shaw  Lbfbteb,  F.R.8.    Crown  8vo.  price  «ta. 

NOVELS  and  TALES.  By  the  Right  Hon.  B.  Disraeli,  M.P. 
Cabinet  Edition,  complete  in  Ten  Volumes,  crown  8vo.  price  6«.  each,  as 
follows  :— 

LOTHAIB.  6». 
CONINGSBT,  St. 

Sybil,  6«. 
Tancrbd,  6». 
Venetia,  C«, 


Hewrtbtta  Tkmplb,  6«. 
CoNTARiNi  Fleming,  Ac  6s. 
Albot,  IXION,  Ac.  ft*. 
Tlie  Yocwo  DuKB,  Ac  8«. 

VlTIAW  GBBT,  6». 


The  MODEBN  NOVELIST'S  LIBBABY.    Each  Work,  in  crown  8to. 

complete  in  a  Single  Volume  :— 
Melville's  Glai)iatob8.  2*.  boards;  is.  M.  cloth. 

Good  for  Nothisg,  i».  l>oardn ;  is.  (Wi.  cloth. 

Holmby  Housb.  it.  boards  ;  i*.M.  cloth. 

Iktbepbbtbb,  "if.  boards  ;  'l.i.  M.  cloth. 

Katb  Coventry,  2j».  Iwards ;  'U.  >\d.  cloth. 

QuBBN's  Maries,  2*.  boards ;  2?.  M.  cloth. 

DiOBY  GkAxn,  2«.  Ivjards;  -Jji.  tV/.  cloth. 

Geskual  Bdumi:,  2,*  bt^ards ;  2.«.  6</.  clotli. 

Tbollops's  Warden,  U.  M.  boards;  t».  cloth. 

BABCnESTBB  TowEBS,  2*.  hoards ;  2*.  «d.  cloth. 

Bbahlbt-Moobb'b  Six  Sistbbs  qftht  Vallsts,  U.  boards ;  U.  9d.  eloth. 


nWW  WORU  Fvxunn  >t  lOVOJUHt  un  oa 


CABIVET  EDITION  of  ST0SIS8  and  TALU  by  Min  Sswxu.:— 


A  XT  HiKBXBT,  U,«d. 

eaiTBxma,  ••.  «d. 
n*  HASLt  Da  corns.  U.  id. 
Bzrasmrci  of  Lir*.  U,  M. 
Cura  Hau,si.6A 


Iroma.  u.  U. 

Katbabivi  Ashtov,  9«.  V. 

MASeAKR  PSBCTTAX.  S«.<(/. 

LAjrsToa  PAUoaA«B,a«.w. 
Va»\n^,3a.td, 


WOMBXirVL  STOBUS  from  VOBWAT,  BWSSZV,  and  IdLAVD. 
AdJiBtod  Mod  amuiMd  bf  Juua  Ooddako.  Vlth  ma  Introdtxctonr  Bstay 
Itr  tM  Ber.  O.  V.  Cox,  lUk.  aod  Six  Woodeuta.    8quar«  poM  Bra  te. 

BZCKZB'8  0ALLU8;  or,  Roman  Scene*  of  the  Time  of  Aognstas: 
with  >'ot««  &ad  Excuniue*.    New  Bditioa.    Pcwt  Svo.  7$.  U, 

BECXXB'S  CEABICLE8;  aTaleillostratiTe  ofPriTateDfeamong  the 
Ancient  Greek* :  with  Notes  and  Kxcunuaee.  New  Edition.  Pott  Sro.  7<.  U. 

TALES  of  AHCIZVT  GREECE.  B7  Gsobob  W.  Cox,  M.A.  late 
Scholar  of  Trin.  ColL  Oxon.    Crown  Svo.  price  A*.  U. 


Poetry  and  The  Drama. 

BALLADS  and  LTBIC8  of  OLD  FEAUCS;  with  other  Poems.  By 
A-  Laso,  Fellow  of  Merton  College,  Oxford.    Square  ftp.  8»o.  price  5». 

MOOBE'S  IBISH  MELODIES,  Maclue's  Edition,  with  161  Steel  Plates 
from  Original  Drawings.    Super-royal  Svo.  3U.  id. 

Xiaiature  Edition  of  Moore's  Irish  Melodies  with  Madise's  De- 
signs (as  abore)  reduced  iu  Lithography.    Imp.  16mo.  IIU.  td. 

MOOBFS  LALLA  BOOKH.  Tenniel's  Edition,  with  68  Wood 
Engrarings  ftt>m  original  Drawings  and  other  Illustrations.    Fcp.  4to.  IU. 

■OVTHETS  POETICAL  WOBZS,  with  the  Anther's  last  Ck>rrections 
and  oopyrigfat  Additions.  Library  Edition,  in  1  toL  medium  Sra  with 
Portrait  and  Vignette.  14*. 

LATS  of  A5CIEHT  BOME ;   with  Ivry  and  the  Arwtada.     B7  the 

Right  Hou.  Lord  Macaclat.    ISmo.  Zt,  id. 

Lord  Macanlay's  Lays  of  Ancient  Borne.  With  90  DlnstratioDs  on 
Wood,  from  the  Antique,  from  Drawings  by  6.  SchaBF.    Pep.  «ta  Sis. 

Miniature  Edition  of  Lord  Macanlay's  Lays  of  Ancient  Bomo, 
with  the  Illustrations  (s«  abovv)  rvduced  in  Lithography.  Imp.  16mo.  lOs.W. 

GOLDSMITH'S  POEnCAL  WOBXS,  with  Wood  EngrarinffS  from 
Designs  by  M emben  of  the  EiCHlse  Clcb.    Imperial  Ittmo.  7«.  td. 

The  XHEID  of  YIBOIL  Translated  into  English  Verse.  By  Jon 
CoBiaaiov,  If  JL.    New  Edition.    Crown  Sro.  9$. 


26  NEW  WORKS  PUBLISHED  bt  LONGMANS  amt>  00. 

The  ODES  and  EFODES  of  HOBACE ;  a  Metrical  Translation  into 
English,  with  Introduction  and  Commentaries.  By  Lord  LTTX09.  With 
Latin  Text.    New  Edition.    Post  8vo.  price  10».  6d. 

HOBATII  OFEBA.  Library  Edition,  with  Marginal  References  and 
English  Notes.    Edited  by  the  Rev.  J.  B.  Yoiroa.    8to.  21#. 

BOWBLEB'S  FAMILT  SHAESFEABE,  cheaper  Genuine  Editions. 
Medium  8to.  large  type,  with  36  Woodccts,  price  14».  Cabinet  Edition, 
with  the  same  lLLVSTBA.Tioirs,  6  vols.  fcp.  Zs.  M.  each. 

FOEMS.    By  Jeas  Ihqelow.    2  vols.  fcp.  8vo.  price  10«. 

Ptest  SERrES,  containing  'DrvTDBD,"  The  SiAS'a   Mojnrxmrr,'  Ac. 

Sixteenth  Thousand.    Pep.  8vo.  price  St. 
Sbcoitd  Sektes,  '  A  Stoet  or  Doom,'  '  Gianrs  and  her  IsLAirv.'&c  Fifth 

Thousand.    Fcp.  8vo.  price  6s. 

FOEMS  by  Jean  Ingelow.  First  Skkies,  with  nearly  100  Illnstrations, 
engraved  on  Wood  by  the  Brothers  Daxzibl.    Fcp.  4to.  21*. 


Rural  Sports,  &c 

ENCTCL0F2DIA  of  BUBAL  SFOBTS ;  a  complete  Account,  Histo- 
rical, Practical,  and  Descriptive,  of  Hunting,  Shooting,  Fishing,  Racing, 
and  all  other  Rural  and  Athletic  Sports  and  Pastimes.  By  D.  P.  Blaibb. 
With  above  600  Woodcuts  (20  from  Designs  by  Johv  Leech).  8vo.  tit. 

The  DEAD   SHOT,  or   Sportsman's  Complete  Onide ;  a  Treatise  on 

the  Use  of  the  Gun,  Dog-breaking,  Pigeon -shooting,  ftc.    By  MARBinrAli. 
Revised  Edition.    Fcp.  8vo.  with  Plates,  5«. 

The  FLT-FISHEB'S  ENTOMOLOGY.    By  Alfred  Ronai.m.    With 

coloured    Representations   of  the  Natural  and  Artificial  Insect.     Sixth 
Edition ;  with  20  coloured  Plates.    8vo.  14*. 

A  BOOK  on  ANGLING ;  a  complete  Treatise  on  the  Art  of  Angling 
In  every  branch.  By  Frakcis  Pbakcis.  New  Edition,  with  Portrait 
and  15  other  Plates,  plain  and  coloured.    Post  8vo.  \5t. 

WILCOCKS'S  SEA-FISHEBMAN ;  comprising  the  Chief  Methods  of 
Hook  and  Line  Fishing  in  the  British  and  other  Seas,  a  Glance  at  Nets, 
and  Remarks  on  Boats  and  Boating.  Second  Edition,  enlarged ;  with  80 
Woodcuts.    Post  8vo.  12«.  6d. 

HOBSES  and  STABLES.  By  Colonel  F.  FiTZwroRAM,  XV.  the  King's 
Hussars.  With  Twenty-four  Plates  of  Illustrations,  containing  very 
numerous  Figures  engraved  on  Wood.    8vo.  16t. 

The  HOBSE'S  rOOT,  and  HOW  to  KEEP  IT  SOITND.  By  W. 
MiXiBS,  Esq.   Ninth  Edition,  with  Ulustratious.   Imperial  StOi.  tS*.  id. 


VWW  WOKKS  rvuiOBO  n  LONGMANS  An  00.  « 

A  PLAIN  TSXATOI  en  HOBaZ-JHOinrO.  B7  the  mum  Anthor. 
Sixth  Edition.    Port  »««.  vilh  lUiutntiOM.  ta.  ed. 

8TABLS8  and  STABLZ-FITTINOS.  Bj  th«  same.  Imp.  8to.  with 
13  PlatM.  li$. 

BZMABK8  on  H0B8E8'  TZSTH,  addreaMd  to  PorchnMn.  Bj  the 
B&mo.    Post  Sto.1«.6<I. 

A  TS£ATISE  on  H0SSE-8H0EINO  and  LA1CENE88.  By  Josnni 
Qamqmm,  Veterinarjr  SuisMHMfonnerly  Lecturer  on  the  Priudplai  sad 
Pnottoo  or  FfeRierj  in  the  Nev  Teteriilwrr  College.  Edinburgh.  Bvo.  with 
WWoodeat^  priee  U«. 

BLAOnrs  YSTEBniABT  ABT ;  a  Treatise  on  the  Anatomr,  Phjsi- 
tHogr,  and  Curmtire  Treatment  of  the  Diseaaet  of  the  Horve,  Vtm,i  Cattle 
andrBheep.  Berenth  Bditiou.  revised  mod  enlarged  by  C.  SmL.  lULCY  AIi. 
Sto.  with  PUtes  and  Woodcuta.  Ita. 

The  H0B8E:  with  a  Treatise  on  Dranght  Bj  Wiluaji  Touatt. 
New  Edition,  reriaed  and  enlarged.    Sto.  with  numerous  Woodcuts,  lis.  M. 

The  DOO.    B7  the  same  Author.    8to.  with  niunerona  Woodcuts,  6«. 

The  DOO  in  HEALTH  and  DISEASE.  Bj  Stohbhxhgb.  With  70 
Wood  Eii^^rariuKS.    Square  crown  8to.  7«.  td. 

The  OBETHOUND.  By  S-roinEmDioB.  Bcrised  Edition,  with  34 
Portraiu  of  Greyhounds.   Square  crown  Sro.  IM.  Set. 

The  SETTEB;  with  Notices  of  the  most  Eminent  Breeds  now  Extant, 
Instructions  how  to  Breed,  Rear,  and  Break;  Dog  Shows.  Field  Trials,  and 
G«neral  Management.  &c.  By  lli>wAnn  Latskack.  Crown  4to.  with  t 
plates,  price  7«.«d;. 

The  OX ;  his  Diseases  and  their  Treatment:  with  an  Essar  on  Parturi- 
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